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INTRODUCTION

Dart core (drop core) samples taken during a 10-day cruise of the 
Research Vessel SEA SOUNDER (S3-79-SC) in May, 1979, include basement rocks, 
Upper Cretaceous to Quaternary sedimentary rocks, and volcanic rocks. The 
described samples are from core stations spaced at approximately 1-km inter 
vals along tracklines shown in Figure 1.

The descriptions supplement those published in other reports on border 
land samples (Vedder and others, 1974, 1976a, b, 1977, 1979). Rock names are 
based chiefly upon examination by binocular microscope under low magnifica 
tion. Selected cores of coarse clastic, volcanic, and metamorphic rocks were 
sectioned and studied petrographically and are prefixed by the letter W in the 
last column of the accompanying table. Rock colors are coded after Goddard 
and others (1948) and applied to dried samples. Subsamples for paleontologic 
study were taken from the bottom 3 to 5 cm of core material except where noted 
otherwise. Not all samples were examined for all microfossil groups.

R. E. Arnal identified the benthic foraminifers; his correlations are 
shown in Figure 2, and the zonation and paleobathymetry follow the usage of 
Kleinpell (1938), Natland (1952), and Arnal (1976). David Bukry identified 
and correlated the coccoliths and silicoflagellates; his zonation is shown in 
Figure 3. J. A. Barren identified and correlated the diatoms; his zonation is 
shown in Figure 4. J. G. Vedder identified mollusks and other large inverte 
brate fossils. Queried Quaternary age designations are based upon sediment 
composition, lack of cementation, color, and degree of cohesiveness of the 
cores rather than on contained fossils. A double hyphen in the Age/Stage/Zone 
column of the table signifies either an unfossiliferous sample or a sample 
devoid of age-diagnostic species.

NOTEWORTHY RESULTS

Glaucophane-epidote schist is present in the eastern part of Blake Knolls 
(core 145), where glaucophane-bearing rocks heretofore have not been report 
ed. Altered and unaltered gabbroic rocks, including saussuritized gabbro, 
occur as angular to well-rounded pebbles in Quaternary sediments in the cen 
tral part of Blake Knolls (cores 153 and 155) suggest nearby seafloor outcrops 
of those rocks. In the same area, granules and pebbles of albite-chlorite- 
glaucophane-epidote schist (core 157) are embedded in Pliocene or younger sed 
iment that includes inner sublittoral mollusks. These shallow-water mollusks 
imply sub-sidence of the knoll as well as downslope transport of the sedi 
ments. Samples of Miocene age that contain locally derived schist detritus 
are from southeastern Santa Cruz-Catalina Ridge (cores 215, 219, and 224). 
Greenstone fragments from the small knob 2 km southwest of Point Bennett on 
San Miguel Island (core 434a) may represent basement but possibly are pieces 
of clasts in a Cretaceous conglomerate. Similar clasts are included in horn- 
blende-plagioclase schist (metamorphosed amphibolite) in the central part of 
Garrett Ridge (cores 293 and 295) possibly are clasts eroded from a Cretaceous 
conglomerate or are redeposited basement detritus. Some of these schist peb 
bles retain fragments of sandstone matrix; others are coated with phosphoritic 
sandstone containing middle Miocene foraminifers. Abundant fragments of ar- 
gillite, arkosic wacke, chert, and chloritized volcanic rocks denote the pre 
sence of Franciscan Complex on the southern part of Albatross Knoll (cores 325 
and 332).
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TIME-ROCK 

UNIT

DSDP Leg 63 
Diatom Zonation 
for eastern North

North Pacific Diatom 
Zonation (modified 
by Barron, 1976)
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^tentative name

LUISIAN

RE LI ZI AN
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Figure 4. Zonation of diatoms used for cruise S3 -19-SC (Barren, 19.80]



Volcanic and volcaniclastic rocks of special interest include Zemorrian 
breccia and early or middle Miocene lapilli tuff in the northwestern part of 
Patton Ridge (cores 360 and 361). These samples of volcanogenic rocks are 
remarkably like some middle Miocene cores from DSDP Leg 63 Holes 467, 468, and 
469 (Vedder and Crouch, in press). Hyaloclastites form parts of the unnamed 
small knolls about 10 km northwest and north of David Knoll (cores 364, 365, 
366, and 370) and are present on the slope about 5 km east of it (cores 372 
and 373). Volcaniclastic rocks from the south flank of the Northeast Bank 
include one sample (core 308) that contains lower Mohnian foraminifers, in 
dicating Miocene volcanic activity before emplacement of the Pliocene hyalo- 
clastite reported by Hawkins and others (1971).

The oldest fossiliferous sedimentary rocks cored on Cruise S3-79-SC are 
Santonian or Campanian claystone and fine-grained sandstone from northern 
Garrett Ridge (core 179A). Marthasterites sp. cf. iM. furcatus occurs in a 
coccolith assemblage from the claystone. Quartzofeldspathic sandstone (core 
457) and hard, fractured micaceous siltstone (cores 346 and 350) from the 
northern Patton Ridge probably are older than Miocene. Rare foraminifers in 
one sample (core 350) suggest a Late Cretaceous or early Tertiary age. These 
rocks are similar to unfossiliferous sandstone and siltstone sampled on an 
earlier cruise in the same area (Vedder and others, 1976b; cores SCS 425 and 
426) and closely resemble upper Eocene and Oligocene rocks at Tanner and 
Cortes Banks. In addition to the Oligocene volcaniclastic rocks on the north- 
westernmost part of Patton Ridge (core 360), correlative strata occur 16 km to 
the southeast on the same part of the ridge, where sandy siltstone (core 342) 
contains the diatoms Dictyococcites bisectus, Cyclicargolithus sp. aff. _C. 
floridanus together with lower Zemorrian foraminifers. Late Oligocene and/or 
early Miocene samples include upper Zemorrian or Saucesian claystone from the 
slope southeast of San Nicolas Island (core 273), upper Saucesian or Relizian 
siltstone from the platform 8 km west of Richardson Rock (core 383), and prob 
ably upper Saucesian or Relizian siltstone from the Santa Cruz-Catalina Ridge 
11 km northeast of Santa Barbara Island (core 238).

The uncommonly reported Discoaster mendomobensis Zone, which overlies the 
Discoaster variabilis Zone, is represented by coccolith assemblages in clay- 
stone on the platform 25 km east of Emery Knoll (core 57) and in the saddle of 
Santa Rosa-Cortes Ridge 37 km northwest of San Nicolas Island (core 467). 
Silty claystone from the northern end of the low ridge 21 km west of San 
Clemente Island (core 176) contains coccoliths characteristic of the warm- 
water Pliocene Discoaster tamalis subzone.

Significant changes in bathymetry are indicated by benthic foraminiferal 
assemblages from the northern San Clemente Ridge-Osborn Bank area, where mid 
dle and late Miocene water depths greater than 2500 m (abyssal range) have 
decreased to modern depths of 1025 to 230 m (cores 179, 181, 182, 189, 190, 
199, 200, 247, 249, 251, and 253). At some of these sites, uplift of as much 
as 2000 m or more is implied since the end of Miocene time. Uplift followed 
by subsidence is suggested at Albatross Knoll where foraminifers assigned to 
the Mohnian Stage reflect inner sublittoral depths (0-60 m) in water that now 
is 700 m deep (core 327). The relatively flat top of the knoll may represent 
a Miocene surf-cut platform. Late Pliocene or early Pleistocene foraminifers 
and Pliocene or Quaternary mollusks from the central part of Blake Knolls in 
clude inner sublittoral and intertidal forms (core 157). Subsidence plus
downslope transport is thus indicated for this area of the Blake Knolls, which 
now is mostly deeper than 400 m.
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v
o
l
c
a
n
i
c
 

ro
ck
s,
 
sp
ar
se
 
m
e
t
a
m
o
r
p
h
i
c
 
ro
ck
s;
 
m
a
s
s
i
v
e
;
 

fr
ia

bl
e

Q
u
a
t
e
r
n
a
r
y
 m
o
l
l
u
s
k
s

Q
u
a
t
e
r
n
a
r
y
 m
o
l
l
u
s
k
s

Qu
at
er
na
ry
(?
)

70 71 72 73 74
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3
3
°
1
4
.
8
'

8
4
5

3
3
°
1
4
.
7
'

96
0

S
i
l
t
s
t
o
n
e
,
 
s
a
n
d
y
,
 
f
o
r
a
m
i
n
i
f
e
r
a
l
;
 
5
G
Y
6
/
1
;
 

s
u
b
r
o
u
n
d
e
d
 
l
i
t
h
i
c
 
f
r
a
g
m
e
n
t
s
,
 
c
h
i
e
f
l
y
 
d
a
r
k
 

v
o
l
c
a
n
i
c
 
r
o
c
k
s
 
a
n
d
 
m
i
n
o
r
 
s
c
h
i
s
t
o
s
e
(
?
)
 
r
o
c
k
s
;
 

m
i
n
e
r
a
l
 
g
r
a
i
n
s
 
i
n
c
l
u
d
e
 
q
u
a
r
t
z
,
 
f
e
l
d
s
p
a
r
,
 
b
r
o
w
n
 

a
n
d
 
w
h
i
t
e
 
m
i
c
a
s
;
 
m
a
s
s
i
v
e

M
u
d
s
t
o
n
e
,
 
s
a
n
d
y
 
to

 
p
e
b
b
l
y
,
 
v
o
l
c
a
n
i
c
l
a
s
t
i
c
,
 

p
o
s
s
i
b
l
y
 
l
a
p
i
l
l
i
 
t
u
f
f
;
 
5
G
Y
6
/
1
;
 
a
n
g
u
l
a
r
 
to
 
s
u
b
-
 

a
n
g
u
l
a
r
 
c
l
a
s
t
s
 
a
s
 
l
a
r
g
e
 
a
s
 
2.

9 
c
m
 
i
n
c
l
u
d
e
 

o
l
i
v
i
n
e
 
b
a
s
a
l
t
 
c
o
n
t
a
i
n
i
n
g
 
p
y
r
o
x
e
n
e
 
a
n
d
 
p
l
a
g
-
 

i
o
c
l
a
s
e
 
p
h
e
n
o
c
r
y
s
t
s
 
i
n
 
a
n
 
a
l
t
e
r
e
d
 
g
r
e
e
n
 
c
l
a
y
 

m
a
t
r
i
x
 
a
n
d
 
a
l
t
e
r
e
d
 
b
a
s
a
l
t
 
c
o
n
t
a
i
n
i
n
g
 
A
n
6
5
 

p
h
e
n
o
c
r
y
s
t
s
 
a
n
d
 
l
a
t
h
s
,
 
c
l
a
y
-
f
i
l
l
e
d
 
v
e
s
i
c
l
e
s
,
 

c
o
a
r
s
e
 
c
l
o
t
s
 
o
f
 
f
r
e
s
h
 
p
l
a
g
i
o
c
l
a
s
e
 
a
n
d
 
d
i
o
p
s
i
d
e
 

o
r
 
a
u
g
i
t
e
 
i
n
 
a 
v
e
r
y
 
f
i
n
e
-
g
r
a
i
n
e
d
 
m
a
t
r
i
x
;
 

l
o
c
a
l
l
y
 
d
e
r
i
v
e
d

A
n
d
e
s
i
t
e
(
P
)
,
 
a
l
t
e
r
e
d
,
 
A
n
4
0
 
p
h
e
n
o
c
r
y
s
t
s
 
a
n
d
 

c
a
l
c
i
u
m
 
p
o
o
r
e
r
 
l
a
t
h
s
,
 
s
o
m
e
 
r
e
s
o
r
b
e
d
;
 
r
a
r
e
 

m
a
f
i
c
 
g
r
a
i
n
s
 
a
l
t
e
r
e
d
 
to
 
g
r
e
e
n
 
c
l
a
y
;
 
v
e
s
i
c
l
e
s
 

c
l
a
y
 
f
i
l
l
e
d
;
 
m
i
c
r
o
c
r
y
s
t
a
l
l
i
n
e
 
m
a
t
r
i
x
;
 
a
n
g
u
l
a
r
 

t
o
 
s
u
b
a
n
g
u
l
a
r
 
m
o
n
o
l
i
t
h
o
l
o
g
i
c
 
p
i
e
c
e
s
 
as
 
l
a
r
g
e
 

as
 
4.

0 
c
m
 
e
m
b
e
d
d
e
d
 
in

 
s
a
n
d
y
 
m
u
d
s
t
o
n
e
 
m
a
t
r
i
x
 

(N
7)
; 

p
r
o
b
a
b
l
y
 
a 

s
l
u
m
p
 
d
e
p
o
s
i
t
 
d
e
r
i
v
e
d
 
f
r
o
m
 

a
n
d
e
s
i
t
i
c
 
f
l
o
w
s

M
u
d
s
t
o
n
e
,
 
s
a
n
d
y
 
to

 
p
e
b
b
l
y
 
f
o
r
a
m
i
n
i
f
e
r
a
l
;
 
N7
 

t
o
 
5
Y
4
/
1
;
 
a
n
g
u
l
a
r
 
to
 
s
u
b
a
n
g
u
l
a
r
 
r
o
c
k
s
 
f
r
a
g

 

m
e
n
t
s
 
as
 
l
a
r
g
e
 
a
s
 
5.

0 
c
m
 
i
n
c
l
u
d
e
 
a
n
d
e
s
i
t
i
c
(
?
)
 

a
n
d
 
b
a
s
a
l
t
i
c
 
r
o
c
k
s
,
 
p
r
o
b
a
b
l
y
 
d
e
r
i
v
e
d
 
b
y
 
s
l
u
m
p

 

i
n
g
 
f
r
o
m
 
u
p
s
l
o
p
e
 
o
u
t
c
r
o
p
s

76 76
WO
 3
7 

W
O
 3
8

77
 

WO
 3
9

Q
u
a
t
e
r
n
a
r
y
 
f
o
r
a
m
i
n
i
f
e
r
s
 

in
 
m
a
t
r
i
x

78
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3
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0
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.
5
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'
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0

3
2
°
5
7
.
4
'

11
50

3
2
°
5
7
.
1

10
25

3
2
°
5
6
.
6
'

90
0

3
2
°
5
7
.
6

11
8°

08
.6

'
87

0

M
u
d
s
t
o
n
e
,
 
s
a
n
d
y
 
to

 
p
e
b
b
l
y
,
 
f
o
r
a
m
i
n
i
f
e
r
a
l
,
 

p
h
o
s
h
o
r
i
t
i
c
 
a
n
d
 
g
l
a
u
c
o
n
i
t
i
c
 
(
p
e
l
l
e
t
a
l
)
;
 

1
0
Y
R
4
/
2
 
t
o
 
5
Y
R
4
/
1
;
 
a
b
u
n
d
a
n
t
 
a
n
g
u
l
a
r
 
to
 
s
u
b
-
 

r
o
u
n
d
e
d
 
c
l
a
s
t
s
 
o
f
 
l
i
g
h
t
-
c
o
l
o
r
e
d
 
v
o
l
c
a
n
i
c
 
a
n
d
 

g
r
e
e
n
i
s
h
-
g
r
a
y
 
s
c
h
i
s
t
o
s
e
 
r
o
c
k
s
 
as
 
l
a
r
g
e
 
as
 

3.
6 

cm
; 

r
o
c
k
 
f
r
a
g
m
e
n
t
s
 
i
n
c
l
u
d
e
 
d
a
c
i
t
e
 
c
o
n
t
a
i
n

 

i
n
g
 
r
a
r
e
 
r
e
s
o
r
b
e
d
 
q
u
a
r
t
z
 
a
n
d
 
a
l
t
e
r
e
d
 
p
l
a
g
i
o
-
 

c
l
a
s
e
 
in
 
a 
m
i
c
a
-
r
i
c
h
 
a
n
d
 
r
e
c
r
y
s
t
a
l
l
i
z
e
d
,
 
fi

ne
 

g
r
a
i
n
e
d
 
m
a
t
r
i
x
 
a
n
d
 
c
a
t
a
c
l
a
s
t
i
c
 
g
r
a
n
i
t
i
c
 
r
o
c
k
,
 

s
o
m
e
 
o
f
 
w
h
i
c
h
 
is

 
f
o
l
i
a
t
e
d

S
i
l
t
s
t
o
n
e
,
 
s
a
n
d
y
 
a
n
d
 
c
l
a
y
e
y
,
 
p
h
o
s
p
h
o
r
i
t
i
c
 

(
p
e
l
l
e
t
a
l
)
,
 
f
o
r
a
m
i
n
i
f
e
r
a
l
;
 
5
Y
R
4
/
1
;
 
s
p
a
r
s
e
 
mi

n
 

e
r
a
l
 
g
r
a
i
n
s
 
a
n
d
 
r
o
c
k
 
f
r
a
g
m
e
n
t
s
 
p
r
o
b
a
b
l
y
 
d
e

 

r
i
v
e
d
 
f
r
o
m
 
v
o
l
c
a
n
i
c
 
r
o
c
k
;
 
f
r
a
g
m
e
n
t
s
 
s
c
r
a
p
e
d
 

f
r
o
m
 
c
o
r
e
 
b
a
r
r
e
l

C
l
a
y
s
t
o
n
e
,
 
s
i
l
t
y
,
 
m
i
c
a
c
e
o
u
s
;
 
5
G
Y
7
/
1
;
 
a
n
d
 
si
lt
- 

s
t
o
n
e
,
 
s
a
n
d
y
,
 
m
i
c
a
c
e
o
u
s
 
s
p
a
r
s
e
l
y
 
g
l
a
u
c
o
n
i
t
i
c
 

(
p
e
l
l
e
t
a
l
)
;
5
G
Y
5
/
1
;
 
a
n
g
u
l
a
r
 
m
i
n
e
r
a
l
 
g
r
a
i
n
s
 
a
n
d
 

r
o
c
k
 
f
r
a
g
m
e
n
t
s
 
p
r
o
b
a
b
l
y
 
d
e
r
i
v
e
d
 
f
r
o
m
 
v
o
l
c
a
n
i
c
 

r
o
c
k
s
;
 
i
n
d
i
s
t
i
n
c
t
l
y
 
a
n
d
 
b
r
o
a
d
l
y
 
c
o
l
o
r
-
b
a
n
d
e
d

S
i
l
t
s
t
o
n
e
,
 
s
a
n
d
y
,
 
v
o
l
c
a
n
i
c
l
a
s
t
i
c
(
?
)
 
in

 
p
a
r
t
;
 

5
Y
6
/
1
 
t
o
 
1
0
Y
R
7
/
1
;
 
m
i
n
e
r
a
l
 
g
r
a
i
n
s
 
a
n
d
 
r
o
c
k
 

f
r
a
g
m
e
n
t
s
 
p
r
o
b
a
b
l
y
 
d
e
r
i
v
e
d
 
c
h
i
e
f
l
y
 
f
r
o
m
 

v
o
l
c
a
n
i
c
 
r
o
c
k
s

S
i
l
t
s
t
o
n
e
,
 
s
a
n
d
y
 
to
 
c
l
a
y
e
y
,
 
g
l
a
u
c
o
n
i
t
i
c
 

(
p
e
l
l
e
t
a
l
)
,
 
f
o
r
a
m
i
n
i
f
e
r
a
l
;
 
5
Y
6
/
1
 
t
o
 
5
G
Y
6
/
1
;
 

s
p
o
r
a
d
i
c
 
r
o
u
n
d
e
d
 
t
o
 
s
u
b
a
n
g
u
l
a
r
 
c
l
a
s
t
s
 
o
f
 

v
o
l
c
a
n
i
c
 
r
o
c
k
s
 
as

 
l
a
r
g
e
 
as
 

1 
m
m
;
 
b
r
o
a
d
l
y
 

c
o
l
o
r
-
b
a
n
d
e
d
;
 
f
r
i
a
b
l
e

S
i
l
t
s
t
o
n
e
,
 
c
l
a
y
e
y
,
 
f
o
r
a
m
i
n
i
f
e
r
a
l
,
 
m
i
c
a
c
e
o
u
s
;
 

5
G
Y
6
/
1
;
 
m
a
s
s
i
v
e
;
 
b
i
o
t
u
r
b
a
t
e
d
 
in
 
p
a
r
t
;
 
f
r
i
a
b
l
e

81
W
0
4
0
 

W
0
4
1

L
a
t
e
 
P
l
i
o
c
e
n
e
(
?
)
 
t
o
 

H
o
l
o
c
e
n
e
(
?
)
 
f
o
r
a
m
i
n
i
f
e
r
s

82

M
i
d
d
l
e
 
P
l
i
o
c
e
n
e
 
to
 

H
o
l
o
c
e
n
e
 
f
o
r
a
m
i
n
i
f
e
r
s

8
3

8
4

Q
u
a
t
e
r
n
a
r
y
(
?
)

85

Q
u
a
t
e
r
n
a
r
y
(
?
)

8
6
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.

5
6
0

M
u
d
s
t
o
n
e
,
 
s
a
n
d
y
 
to
 
p
e
b
b
l
y
,
 
g
l
a
u
c
o
n
i
t
i
c
 

(
p
e
l
l
e
t
a
l
)
,
 
f
o
r
a
m
i
n
i
f
e
r
a
l
;
 
a
b
u
n
d
a
n
t
 
a
n
g
u
l
a
r
 
t
o
 

s
u
b
a
n
g
u
l
a
r
 
r
o
c
k
 
f
r
a
g
m
e
n
t
s
 
a
s
 
l
a
r
g
e
 
as
 
1.

9 
c
m
 

i
n
c
l
u
d
e
:
 

v
e
s
i
c
u
l
a
r
 
b
a
s
a
l
t
 
w
i
t
h
 
m
a
t
r
i
x
 
o
f
 

b
l
o
c
k
y
 
p
l
a
g
i
o
c
l
a
s
e
 
a
n
d
 
m
i
c
r
o
c
r
y
s
t
a
l
l
i
n
e
 
i
n
t
e
r

 

s
t
i
c
e
s
;
 
b
a
s
a
l
t
 
w
i
t
h
 
m
a
t
r
i
x
 
o
f
 
s
l
i
m
 
l
a
t
h
s
 
a
n
d
 

m
i
c
r
o
c
r
y
s
t
a
l
l
i
n
e
 
i
n
t
e
r
s
t
i
c
e
s
;
 
b
a
s
a
l
t
,
 
g
a
b
b
r
o
i
c
 

t
e
x
t
u
r
e
 
w
i
t
h
 
c
o
a
r
s
e
 
c
u
m
u
l
a
t
e
 
c
l
o
t
s
 
o
f
 
p
l
a
g
i
o

 

c
l
a
s
e
;
 
d
e
r
i
v
e
d
 
f
r
o
m
 
n
e
a
r
b
y
 
o
r
 
u
n
d
e
r
l
y
i
n
g
 
o
u
t

 

c
r
o
p
s

M
u
d
s
t
o
n
e
,
 
c
l
a
y
e
y
,
 
f
o
r
a
m
i
n
i
f
e
r
a
l
,
 
g
l
a
u
c
o
n
i
t
i
c
 

(
p
e
l
l
e
t
a
l
)
;
 
5
Y
6
/
1
;
 
s
p
a
r
s
e
l
y
 
m
i
c
a
c
e
o
u
s
;
 
c
o
n

 

t
a
i
n
s
 
m
i
n
e
r
a
l
 
g
r
a
i
n
s
 
a
n
d
 
r
o
c
k
 
f
r
a
g
m
e
n
t
s
 
d
e

 

r
i
v
e
d
 
in
 
p
a
r
t
 
f
r
o
m
 
v
o
l
c
a
n
i
c
 
r
o
c
k
s
;
 
f
r
a
g
m
e
n
t
s
 

s
c
r
a
p
e
d
 
f
r
o
m
 
c
o
r
e
 
b
a
r
r
e
l

A
n
d
e
s
i
t
e
(
?
)
,
 
s
u
b
a
n
g
u
l
a
r
 
f
r
a
g
m
e
n
t
,
 
5
.
3
 
c
m
 
l
o
n
g
 

e
m
b
e
d
d
e
d
 
i
n
 
f
o
r
a
m
i
n
i
f
e
r
a
l
,
 
g
l
a
u
c
o
n
i
t
i
c
 
m
u
d
-
 

s
t
o
n
e
 
c
o
n
t
a
i
n
i
n
g
 
a
b
u
n
d
a
n
t
 
v
o
l
c
a
n
i
c
 
r
o
c
k
 
f
r
a
g

 

m
e
n
t
s
;
 
p
r
o
b
a
b
l
y
 
d
e
r
i
v
e
d
 
f
r
o
m
 
n
e
a
r
b
y
 
o
u
t
c
r
o
p

S
a
n
d
s
t
o
n
e
,
 
v
e
r
y
 
f
i
n
e
 
t
o
 
c
o
a
r
s
e
 
g
r
a
i
n
e
d
,
 
s
i
l
t
y
,
 

f
o
r
a
m
i
n
i
f
e
r
a
l
,
 
g
l
a
u
c
o
n
i
t
i
c
 
(
p
e
l
l
e
t
a
l
)
;
 
5
Y
3
/
2
,
 

5
Y
7
/
2
;
 
a
b
u
n
d
a
n
t
 
a
n
g
u
l
a
r
 
t
o
 
s
u
b
r
o
u
n
d
e
d
 
c
l
a
s
t
s
 

o
f
 
v
o
l
c
a
n
i
c
 
r
o
c
k
s
 
a
n
d
 
q
u
a
r
t
z
 
s
c
h
i
s
t
(
?
)
 
a
s
 

l
a
r
g
e
 
a
s
 
1.

0 
m
m
;
 
m
a
s
s
i
v
e
,
 
c
o
h
e
s
i
v
e

B
a
s
a
l
t
,
 
f
r
a
g
m
e
n
t
a
l
 
f
i
n
e
-
g
r
a
i
n
e
d
 
m
a
t
r
i
x
 
o
f
 

p
l
a
g
i
o
c
l
a
s
e
 
a
n
d
 
m
a
f
i
c
 
m
i
n
e
r
a
l
s
,
 
p
h
e
n
o
c
r
y
s
t
s
 

o
f
 
p
l
a
g
i
o
c
l
a
s
e
 
(
A
n
5
0
)
,
 
h
y
p
e
r
s
t
h
e
n
e
,
 
d
i
o
p
s
i
d
e
 

o
r
 
a
u
g
i
t
e
,
 
r
a
r
e
 
o
l
i
v
i
n
e
;
 
l
a
r
g
e
s
t
 
f
r
a
g
m
e
n
t
 

3.
7 

c
m
 
l
o
n
g

Q
u
a
t
e
r
n
a
r
y
(
?
)

87

Q
u
a
t
e
r
n
a
r
y
(
?
)

8
8

Q
u
a
t
e
r
n
a
r
y
(
?
)
 
(
m
a
t
r
i
x
)

M
i
d
d
l
e
 
P
l
i
o
c
e
n
e
 
t
o
 

H
o
l
o
c
e
n
e
 
f
o
r
a
m
i
n
i
f
e
r
s

89
[F

S] 90
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W
0
4
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1
8

°0
5
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5
3
0

5
5

5

S
a
n
d
s
t
o
n
e
,
 
f
i
n
e
 
g
r
a
i
n
e
d
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c
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c
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c
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c
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c
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c
e
o
u
s
;
 

5
Y
6
/
1
;
 
l
a
m
i
n
a
t
e
d
;
 
l
o
w
 
d
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p
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e
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d
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c
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c
e
o
u
s
 
(w
hi
te
 
mi
ca
),
 
u
n
f
o
s
s
i
l
-
 

if
er

ou
s;

 
N
6
 
to
 
N7
; 

a
b
u
n
d
a
n
t
 
a
n
g
u
l
a
r
 
to

 
su

b-
 

r
o
u
n
d
e
d
 
r
o
c
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c
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c
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b
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c
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c
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c
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c
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c
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c
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c
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b
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b
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e
x
i
l
i
s
;
 
l
o
w
e
r
 

13
6 

M
o
h
n
i
a
n
,
 
B
u
l
i
m
i
n
a
 
u
v
i
g
e
r

 

i
n
a
f
o
r
m
i
s
;
 
S
u
b
z
o
n
e
 
a,

 
D
e
n
t
i
c
u
l
a
 
h
u
s
t
e
d
t
i
i
-
D
.
l
a
u
t
a

32
°1

4.
3'

 
1
1
8
°
0
6
.
0
'

6
5
0

C
l
a
y
s
t
o
n
e
,
 
s
i
l
t
y
,
 
p
h
o
s
p
h
o
r
i
t
i
c
 
in
 
p
a
r
t
;
 
l
o
w
 

d
e
n
s
i
t
y
;
 
v
o
l
c
a
n
i
c
l
a
s
t
i
c
 
f
i
n
e
-
g
r
a
i
n
e
d
 
s
a
n
d
 

h
i
g
h
e
r
 
in

 
t
h
e
 
c
o
r
e
 
c
o
n
t
a
i
n
s
 
a
b
u
n
d
a
n
t
 
a
n
g
u
l
a
r
 

c
l
a
s
t
s
 
o
f
 
d
a
c
i
t
i
c
(
?
)
 
r
o
c
k
s

C
o
c
c
o
l
i
t
h
u
s
 
m
i
o
p
e
l
a
g
i
c
u
s
 

l
o
w
e
r
 
M
o
h
n
i
a
n
,
 
B
o
l
i
v
i
n
a
 

m
o
d
e
l
o
e
n
s
i
s
 
a
n
d
 
r
a
r
e
 
r
e
-
 

d
e
p
o
s
i
t
e
d
 (
? 

) 
L
u
i
s
i
a
n
 

f
o
r
a
m
i
n
i
f
e
r
s

13
7

32
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8°
05

.9
'

32
°1
5.
3'
 

1
1
8
°
0
5
.
9
'

6
3
0

6
0
5

Q
u
a
r
t
z
-
m
i
c
a
 
s
c
h
i
s
t
,
 
a
n
g
u
l
a
r
 
f
r
a
g
m
e
n
t
 
(1

.2
 
cm

) 
e
m
b
e
d
d
e
d
 
i
n
 
g
l
a
u
c
o
n
i
t
i
c
,
 
f
o
r
a
m
i
n
i
f
e
r
a
l
,
 
p
h
o
s

 

p
h
o
r
i
t
i
c
 
m
u
d
 
c
o
n
t
a
i
n
i
n
g
 
a
n
g
u
l
a
r
 
t
o
 
w
e
l
l
 

r
o
u
n
d
e
d
 
g
r
a
n
u
l
e
s
 
a
n
d
 
p
e
b
b
l
e
s
 
o
f
 
v
o
l
c
a
n
i
c
 
r
o
c
k
s
 

a
n
d
 
a
l
t
e
r
e
d
 
m
i
c
r
o
g
a
b
b
r
o
(
?
)
 
a
s
 
l
a
r
g
e
 
a
s
 
3 

cm
; 

p
h
o
s
p
h
o
r
i
t
i
c
 
n
o
d
u
l
e
s
 
as
 
l
a
r
g
e
 
a
s
 
3.
3 

c
m

M
u
d
s
t
o
n
e
,
 
s
a
n
d
y
,
 
p
h
o
s
p
h
o
r
i
t
i
c
 
(
p
e
l
l
e
t
a
l
)
,
 

s
p
a
r
s
e
l
y
 
g
l
a
u
c
o
n
i
t
i
c
,
f
o
r
a
m
i
n
i
f
e
r
a
l
;
 
5
Y
4
/
4
;
 

c
o
n
t
a
i
n
s
 
s
u
b
r
o
u
n
d
e
d
 
to
 
w
e
l
l
 
r
o
u
n
d
e
d
 
g
r
a
i
n
s
 
o
f
 

v
o
l
c
a
n
i
c
 
r
o
c
k
s
 
a
s
 
l
a
r
g
e
 
a
s
 
1.

0 
m
m

Q
u
a
t
e
r
n
a
r
y
(
?
)

13
8

1
3
9
A
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1
1
8
°
0
5
.
8
'

3
2
°
1
7
.
7
'
 

11
8°
06
.3
'

32
°1

8.
2'
 

11
8°

06
.6

'

3
2
°
1
7
.
4
'

32
°1

6.
9'

54
5

50
0

50
0

3
2
°
1
8
.
5
'
 

11
8°

06
.8

'
51
5

32
°1

8.
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1
1
8
°
0
7
.
0

56
0

3
2
°
1
9
.
3
'
 

1
1
8
°
0
7
.
4
'

70
5

8
2
0

8
5
0

V
o
l
c
a
n
i
c
(
?
)
 
o
r
 
v
o
l
c
a
n
i
c
l
a
s
t
i
c
(
?
)
 
r
o
c
k
;
 
p
u
l

 

v
e
r
i
z
e
d
 
f
r
a
g
m
e
n
t
s
 
e
m
b
e
d
d
e
d
 
in

 
c
o
r
e
 
b
a
r
r
e
l

V
o
l
c
a
n
i
c
 
r
o
c
k
 
a
n
d
 
m
u
s
c
o
v
i
t
e
-
b
e
a
r
i
n
g
 
m
e
t
a
m
o
r
-
 

p
h
i
c
 
r
o
c
k
;
 
p
u
l
v
e
r
i
z
e
d
 
f
r
a
g
m
e
n
t
s
 
e
m
b
e
d
d
e
d
 
in

 
c
o
r
e
 
b
a
r
r
e
l

S
i
l
t
s
t
o
n
e
 
a
n
d
 
s
a
n
d
s
t
o
n
e
,
 
c
l
a
y
e
y
,
 
p
h
o
s
p
h
o
r
i
t
i
c
 

(
p
e
l
l
e
t
a
l
)
,
 
s
p
a
r
s
e
l
y
 
g
l
a
u
c
o
n
i
t
i
c
;
 
1
0
Y
R
6
/
4
;
 

c
o
n
t
a
i
n
s
 
a
b
u
n
d
a
n
t
 
s
u
b
a
n
g
u
l
a
r
 
to

 
s
u
b
r
o
u
n
d
e
d
 

g
r
a
i
n
s
 
of
 
l
i
g
h
t
-
c
o
l
o
r
e
d
 
v
o
l
c
a
n
i
c
 
r
o
c
k
s
 
a
n
d
 

r
a
r
e
 
s
c
h
i
s
t
o
s
e
 
r
o
c
k
s
;
 
m
a
s
s
i
v
e
;
 
f
r
i
a
b
l
e

S
i
l
t
s
t
o
n
e
 
a
n
d
 
s
a
n
d
s
t
o
n
e
,
 
c
l
a
y
e
y
,
 
p
h
o
s
p
h
o
r
i
t
i
c
 

(
p
e
l
l
e
t
a
l
)
,
 
s
p
a
r
s
e
l
y
 
g
l
a
u
c
o
n
i
t
i
c
;
 
1
0
Y
R
6
/
4
;
 

c
o
m
m
o
n
 
f
r
a
g
m
e
n
t
s
 
of

 
w
e
a
t
h
e
r
e
d
 
v
o
l
c
a
n
i
c
 
r
o
c
k
s
;
 

m
a
s
s
i
v
e
;
 
c
o
h
e
s
i
v
e

S
i
l
t
s
t
o
n
e
 
a
n
d
 
f
i
n
e
-
g
r
a
i
n
e
d
 
s
a
n
d
s
t
o
n
e
,
 
c
l
a
y
e
y
,
 

v
o
l
c
a
n
i
c
l
a
s
t
i
c
;
 

10
 
Y
R
6
/
2
;
 
c
o
m
m
o
n
 
a
n
g
u
l
a
r
 

g
r
a
i
n
s
 
o
f
 
q
u
a
r
t
z
 
a
n
d
 
p
a
l
e
-
r
e
d
 
v
o
l
c
a
n
i
c
 
r
o
c
k
s
;
 

m
a
s
s
i
v
e
;
 
c
o
h
e
s
i
v
e

S
c
h
i
s
t
o
s
e
 
r
o
c
k
 
f
r
a
g
m
e
n
t
s
,
 
i
n
c
l
u
d
i
n
g
 
f
o
l
i
a
t
e
d
 

p
l
a
g
i
o
c
l
a
s
e
-
e
p
i
d
o
t
e
-
c
h
l
o
r
i
t
e
 
r
o
c
k
 
c
o
n
t
a
i
n
i
n
g
 

h
o
r
n
b
l
e
n
d
e
 
o
r
 
a
c
t
i
n
o
l
i
t
e
,
 
t
e
x
t
u
r
e
 
i
n
t
e
r
m
e
d
i
a
t
e
 

b
e
t
w
e
e
n
 
c
a
t
a
c
l
a
s
t
i
c
 
a
n
d
 
p
h
y
l
l
i
t
i
c
;
 
g
l
a
u
c
o
-
 

p
h
a
n
e
-
e
p
i
d
o
t
e
 
s
c
h
i
s
t
 
c
o
n
t
a
i
n
i
n
g
 
s
p
h
e
n
e
;
 

n
u
m
e
r
o
u
s
 
a
n
g
u
l
a
r
 
f
r
a
g
m
e
n
t
s
 
a
s
 
l
a
r
g
e
 
as
 
1.

6 
c
m

M
u
d
s
t
o
n
e
,
 
s
a
n
d
y
,
 
g
l
a
u
c
o
n
i
t
i
c
 
(
p
e
l
l
e
t
a
l
)
;
 

5
Y
6
/
1
;
 
i
n
c
l
u
d
e
s
 
m
i
n
e
r
a
l
 
g
r
a
i
n
s
 
a
n
d
 
r
o
c
k
 
f
r
a
g

 

m
e
n
t
s
 
t
h
a
t
 
s
u
g
g
e
s
t
 
d
e
r
i
v
a
t
i
o
n
 
f
r
o
m
 
v
o
l
c
a
n
i
c
 

a
n
d
 
s
c
h
i
s
t
o
s
e
 
r
o
c
k
s
;
 
m
a
s
s
i
v
e
;
 
c
o
h
e
s
i
v
e

T
u
f
f
,
 
v
i
t
r
i
c
,
 
s
p
a
r
s
e
l
y
 m
i
c
a
c
e
o
u
s
;
 
N
8
 
to

 
5
Y
8
/
1
;
 

m
a
s
s
i
v
e
;
 
f
r
a
c
t
u
r
e
d

Q
u
a
t
e
r
n
a
r
y
 (
?)

14
0

14
1

14
2

Q
u
a
t
e
r
n
a
r
y
(
?
)

1
4
3

14
4

14
5 

W
0
4
7

Q
u
a
t
e
r
n
a
r
y
(
?
)

14
7

14
8
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5
.9

8
6

0
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0
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°1
5
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5
8
0

3
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°1
5

.0
'

8
3

0

Sa
nd
st
on
e,
 
c
l
a
y
e
y
 
to
 
si
lt
y,
 
f
o
r
a
m
i
n
i
f
e
r
a
l
,
 

g
l
a
u
c
o
n
i
t
i
c
 
a
n
d
 
p
h
o
s
p
h
o
r
i
t
i
c
 
(p

el
le

ta
l)

; 
N8
 
to

 
5Y

6/
1;

 
s
p
a
r
s
e
 
s
a
n
d
-
s
i
z
e
 
gr
ai
ns
 
of
 
v
o
l

 

ca
ni
c 

ro
ck
s;
 
i
n
d
i
s
t
i
n
c
t
l
y
 
co
lo
r 

b
a
n
d
e
d
,
 

ma
ss

iv
e;

 
c
o
h
e
s
i
v
e

Si
lt

st
on

e,
 
cl
ay
ey
, 

m
i
c
a
c
e
o
u
s
,
 
s
p
a
r
s
e
l
y
 
gl
au
 

c
o
n
i
t
i
c
 
(p

el
le

ta
l 

a
n
d
 
gr
an
ul
ar
);
 
5Y

4/
1 

to
 

5Y
8/
1;
 
la
mi
na
te
d;
 
l
o
w
 
d
e
n
s
i
t
y

Cl
ay
st
on
e,
 
si
lt
y,
 
d
i
a
t
o
m
a
c
e
o
u
s
;
 
5Y
6/
1;
 
br

oa
d

 
ly
 
c
o
l
o
r
-
b
a
n
d
e
d
 
to

 
la

mi
na

te
d;

 
l
o
w
 
d
e
n
s
i
t
y

Q
u
a
t
e
r
n
a
r
y
(
?
)

14
9

Si
lt

st
on

e,
 
sa
nd
y,
 
m
i
c
a
c
e
o
u
s
 
(w
hi
te
 
a
n
d
 
gr

ee
n)

, 
t
u
f
f
a
c
e
o
u
s
(
P
)
,
 
p
r
o
b
a
b
l
y
 v
o
l
c
a
n
i
c
l
a
s
t
i
c
;
 

5Y
7/

2;
 
m
a
s
s
i
v
e
;
 
i
r
o
n
-
o
x
i
d
e
 
f
i
l
l
e
d
 
f
r
a
c
t
u
r
e
s

M
i
x
e
d
 
s
a
n
d
y
 
g
l
a
u
c
o
n
i
t
i
c
 
m
u
d
 
a
n
d
 
p
e
b
b
l
e
s
;
 

5Y
4/

1,
 
5
Y
6
/
1
,
1
0
Y
R
5
/
4
;
 
p
o
s
s
i
b
l
y
 
b
o
t
t
o
m
e
d
 
in

 
p
r
e
-
Q
u
a
t
e
r
n
a
r
y
 
v
o
l
c
a
n
i
c
l
a
s
t
i
c
 
sa
nd
st
on
e,
 
a
n
g

 

u
l
a
r
 
to

 
s
u
b
a
n
g
u
l
a
r
 
p
e
b
b
l
e
s
 
as

 
la
rg
e 

as
 
1.
5 

cm
 

i
n
c
l
u
d
e
 
a
l
t
e
r
e
d
 
v
o
l
c
a
n
i
c
 
r
o
c
k
 
r
e
s
e
m
b
l
i
n
g
 

a
m
p
h
i
b
o
l
i
t
e
,
 
s
p
i
l
i
t
e
 
w
i
t
h
 
u
n
a
l
t
e
r
e
d
 
d
i
o
p
s
i
d
e
 

or
 
a
u
g
i
t
e
 
a
n
d
 
a
l
t
e
r
e
d
 
p
l
a
g
i
o
c
l
a
s
e
,
 
h
o
r
n
b
l
e
n
d
e
 

ga
bb

ro
, 

a
l
t
e
r
e
d
 
p
y
r
o
x
e
n
e
 
ga

bb
ro

, 
a
n
d
 
a
n
d
e
s
i
t
e

D
i
s
c
o
a
s
t
e
r
 
v
a
r
i
a
b
i
l
i
s
;
 

p
r
o
b
a
b
l
y
 
M
o
h
n
i
a
n
 
d
e
e
p
-
 

w
a
t
e
r
 
f
o
r
a
m
i
n
i
f
e
r
s

S
p
h
e
n
o
l
i
t
h
u
s
 
h
e
t
e
r
o
m
o
r
-
 

ph
us
, 

up
pe
r;
 
p
r
o
b
a
b
l
y
 

L
u
i
s
i
a
n
 
d
e
e
p
-
w
a
t
e
r
 
fo
ra
 

m
i
n
i
f
e
r
s
;
 
Su

bz
on

e 
b,
 

D
e
n
t
i
c
u
l
a
 
l
a
u
t
a

N
e
o
g
e
n
e
 
c
o
c
c
o
l
i
t
h
s
;
 
u
p
p
e
r
 

S
a
u
c
e
s
i
a
n
 
or
 
m
i
d
d
l
e
 
M
i
o

 

c
e
n
e
 
b
e
n
t
h
i
c
 
f
o
r
a
m
i
n
i
f
e
r
s
;
 

N7
 
to
 
N1

0 
p
l
a
n
k
t
i
c
 
fo
ra
 

m
i
n
i
f
e
r
s
 
(R
. 

Po
or
e,
 

w
r
i
t
t
e
n
 
co
mm
un
.,
 
19

80
)

Q
u
a
t
e
r
n
a
r
y
(
?
)

15
0

15
1

15
2

15
3 

W
0
4
8
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1
1
8
°
1
7
.
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83
0

3
2
°
2
0
.
2
'

69
0

3
2
°
2
0
.
7

5
8
0

3
2
°
2
1
.
0
'

45
0

M
u
d
s
t
o
n
e
,
 
s
a
n
d
y
,
 
m
i
c
a
c
e
o
u
s
,
 
p
e
b
b
l
y
 
in
 
p
a
r
t
;
 

1
0
Y
R
5
/
4
;
 
a
n
g
u
l
a
r
 
t
o
 
w
e
l
l
 
r
o
u
n
d
e
d
 
p
e
b
b
l
e
s
 
a
s
 

l
a
r
g
e
 
a
s
 
3.
2 

c
m
 
i
n
c
l
u
d
e
 
s
a
u
s
s
u
r
i
t
i
z
e
d
 
g
a
b
b
r
o
 

v
e
i
n
e
d
 
w
i
t
h
 
l
a
w
s
o
n
i
t
e
,
 
u
n
a
l
t
e
r
e
d
 
g
a
b
b
r
o
,
 

s
p
o
t
t
e
d
 
a
l
b
i
t
e
-
m
i
c
a
 
s
c
h
i
s
t
,
 
a
n
d
 
m
u
s
c
o
v
i
t
e
-
 

c
h
l
o
r
i
t
e
 
p
h
y
l
l
i
t
e
;
 
s
h
a
l
l
o
w
-
w
a
t
e
r
 
e
c
h
i
n
o
i
d
 

s
p
i
n
e
s
,
 
b
r
y
o
z
o
a
n
s
,
 
b
a
r
n
a
c
l
e
s
,
 
a
n
d
 
m
o
l
l
u
s
k
s
 

s
u
g
g
e
s
t
 
d
o
w
n
s
l
o
p
e
 
t
r
a
n
s
p
o
r
t

S
a
n
d
s
t
o
n
e
,
 
f
i
n
e
 
t
o
 
v
e
r
y
 
c
o
a
r
s
e
 
g
r
a
i
n
e
d
,
 
p
e
b

 

b
l
y
,
 
c
a
l
c
a
r
e
o
u
s
,
 
s
h
e
l
l
y
;
 
5
Y
6
/
1
;
 
a
n
d
 
m
u
d
s
t
o
n
e
,
 

s
a
n
d
y
 
10

YR
6/

6;
 
a
n
g
u
l
a
r
 
t
o
 
w
e
l
l
 
r
o
u
n
d
e
d
 
g
r
a
n

 

u
l
e
s
 
a
n
d
 
p
e
b
b
l
e
s
 
as
 
l
a
r
g
e
 
a
s
 
5 

c
m
 
i
n
c
l
u
d
e
 
a
l
-
 

b
i
t
e
-
g
l
a
u
c
o
p
h
a
n
e
-
e
p
i
d
o
t
e
 
s
c
h
i
s
t
,
 
p
l
a
g
i
o
c
l
a
s
e
-
 

c
h
l
o
r
i
t
e
 
s
c
h
i
s
t
,
 
c
a
l
c
i
t
e
-
c
h
l
o
r
i
t
e
-
m
u
s
c
o
v
i
t
e
 

s
c
h
i
s
t
,
 
c
o
l
o
r
l
e
s
s
 
a
m
p
h
i
b
o
l
e
(
?
)
 
(
e
p
i
d
o
t
e
?
)
 

g
r
a
i
n
s
,
 
g
r
a
n
i
t
i
c
 
r
o
c
k
 
f
r
a
g
m
e
n
t
;
 
i
n
n
e
r
 
s
u
b
-
 

l
i
t
t
o
r
a
l
 
f
o
s
s
i
l
s
 
s
u
g
g
e
s
t
 
d
o
w
n
s
l
o
p
e
 
t
r
a
n
s
p
o
r
t

S
i
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p
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c
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c
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l
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p
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c
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c
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c
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c
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c
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c
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c
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c
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b
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p
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(p
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h
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c
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c
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c
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c
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c
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c
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b
l
e

Si
lt
st
on
e,
 
cl

ay
ey

, 
f
o
r
a
m
i
n
i
f
e
r
a
l
;
 
5Y
5/
1;
 
c
o
m

 

m
o
n
 
m
i
n
e
r
a
l
 
gr
ai
ns
 
a
n
d
 
r
o
c
k
 
f
r
a
g
m
e
n
t
s
 
p
o
s
s
i
b
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R
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n
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p
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l
e
t
a
l
 
a
n
d
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p
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ra
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n
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c
l
a
s
t
s
 

o
f
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o
l
c
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c
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o
c
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e
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c
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y
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r
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n
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p
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c
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c
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c
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p
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p
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p
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4
/
1
 
t
o
 
5
G
Y
8
/
1
;
 

b
r
o
a
d
l
y
 
c
o
l
o
r
-
b
a
n
d
e
d
;
 
m
a
s
s
i
v
e
;
 
c
o
h
e
s
i
v
e

M
u
d
s
t
o
n
e
,
 
sa
nd
y,
 
p
h
o
s
p
h
o
r
i
t
i
c
 
a
n
d
 
g
l
a
u
c
o
n
i
t
i
c
 

(p
el

le
ta

l 
an
d 

gr
an
ul
ar
);
 
5Y

4/
1,

 
5Y
6/
1;
 
a
b
u
n
d

 

a
n
t
 
v
o
l
c
a
n
i
c
 
de
tr
it
us
; 

i
n
d
i
s
t
i
n
c
t
 
co
lo
r 

b
a
n
d
s
 

1 
to
 
5 

cm
 
th
ic
k;
 
g
e
n
e
r
a
l
l
y
 m
a
s
s
i
v
e
 
w
i
t
h
 
so
me
 

c
l
a
y
e
y
 
la
ye
rs
; 

c
o
h
e
s
i
v
e

Si
lt
st
on
e,
 
cl

ay
ey

, 
m
i
c
a
c
e
o
u
s
;
 
5Y
6/
1;
 
m
a
s
s
i
v
e
;
 

c
o
h
e
s
i
v
e

Si
lt
st
on
e,
 
cl
ay
ey
, 

d
i
a
t
o
m
a
c
e
o
u
s
 
in

 
pa
rt
, 

s
p
a
r
s
e
l
y
 m
i
c
a
c
e
o
u
s
;
 
5Y
6/
1;
 
g
e
n
e
r
a
l
l
y
 m
a
s
s
i
v
e
,
 

b
r
o
a
d
l
y
 
c
o
l
o
r
-
b
a
n
d
e
d
;
 
l
o
w
 
d
e
n
s
i
t
y

M
u
d
s
t
o
n
e
,
 
sa
nd
y,
 
g
l
a
u
c
o
n
i
t
i
c
 
(p
el
le
ta
l)
, 

p
h
o
s
-
 

p
h
o
r
i
t
i
c
 
(n
od
ul
ar
, 

p
e
l
l
e
t
a
l
)
,
 
f
o
r
a
m
i
n
i
f
e
r
a
l
;
 

5Y
4/

1 
to
 
5Y
6/
1;
 
c
o
n
t
a
i
n
s
 
c
o
m
m
o
n
 
s
u
b
a
n
g
u
l
a
r
 
to
 

s
u
b
r
o
u
n
d
e
d
 
g
r
a
n
u
l
e
s
 
a
n
d
 
p
e
b
b
l
e
s
 
of

 
v
o
l
c
a
n
i
c
 

r
o
c
k
s
 
a
n
d
 
ra
re
 
c
h
l
o
r
i
t
i
c
 
sc
hi
st
(?
) 

f
r
a
g
m
e
n
t
s
 

in
 
lo
we
r 

pa
rt

; 
i
n
d
i
s
t
i
n
c
t
 
c
o
l
o
r
 
ba

nd
s,

 
m
o
t
t
l
e
d
 

a
n
d
 
b
i
o
t
u
r
b
a
t
e
d
 
in

 
pa

rt
; 

c
o
h
e
s
i
v
e

Si
lt
st
on
e,
 
cl
ay
ey
, 

d
i
a
t
o
m
a
c
e
o
u
s
 
in
 
pa
rt
, 

s
p
a
r
s
e
l
y
 m
i
c
a
c
e
o
u
s
;
 
5Y
5/
1,
 
5Y
6/
1;
 

i
n
d
i
s
t
i
n
c
t
l
y
 
c
o
l
o
r
-
b
a
n
d
e
d
;
 
l
o
w
 
d
e
n
s
i
t
y

Si
lt
st
on
e,
 
cl
ay
ey
, 

d
i
a
t
o
m
a
c
e
o
u
s
 
in

 
pa
rt
, 

s
p
a
r
s
e
l
y
 m
i
c
a
c
e
o
u
s
,
 
5Y

4/
1;

 
m
a
s
s
i
v
e
;
 
l
o
w
 

d
e
n
s
i
t
y
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D
i
s
c
o
a
s
t
e
r
 
t
a
m
a
l
i
s
;
 
l
a
t
e
 

M
i
o
c
e
n
e
 
or

 
e
a
r
l
y
 
P
l
i
o
c
e
n
e
 

b
e
n
t
h
i
c
 
f
o
r
a
m
i
n
i
f
e
r
s
;
 

e
a
r
l
y
 
to
 
la
te
 
P
l
i
o
c
e
n
e
 

p
l
a
n
k
t
i
c
 
f
o
r
a
m
i
n
i
f
e
r
s
 

P
r
o
b
a
b
l
y
 
u
p
p
e
r
 
M
o
h
n
i
a
n
 

f
o
r
a
m
i
n
i
f
e
r
s
,
 
so
me
 

p
o
s
s
i
b
l
y
 
r
e
d
e
p
o
s
i
t
e
d

Q
u
a
t
e
r
n
a
r
y
 
a
n
d
 
r
e
d
e
p
o
s

 

i
t
e
d
 
P
a
l
e
o
c
e
n
e
 
n
a
n
n
o
-
 

fo
ss
il
s;
 
la

te
 
P
l
i
o
c
e
n
e
 
to

 
H
o
l
o
c
e
n
e
 
f
o
r
a
m
i
n
i
f
e
r
s

C
o
c
c
o
l
i
t
h
u
s
 
m
i
o
p
e
l
a
g
i
c
u
s
;
 

lo
we
r 
M
o
h
n
i
a
n
 
d
e
e
p
-
w
a
t
e
r
 

fo
ra
mi
ni
fe
rs
; 

Su
bz

on
e 

b,
 

D
e
n
t
i
c
u
l
a
 
h
u
s
t
e
d
t
i
i
-
D
.
l
a
u
t
a

Q
u
a
t
e
r
n
a
r
y
(
?
)

17
6

17
7

17
8

17
9

18
0

C
o
c
c
o
l
i
t
h
u
s
 
m
i
o
p
e
l
a
g
i
c
u
s
;
 

lo
we
r 

M
o
h
n
i
a
n
 
d
e
e
p
-
w
a
t
e
r
 

f
o
r
a
m
i
n
i
f
e
r
s
;
 
S
u
b
z
o
n
e
 
a,

 
D
e
n
t
i
c
u
l
a
 
h
u
s
t
e
d
t
i
i
-
D
.
l
a
u
t
a

D
i
s
c
o
a
s
t
e
r
 
v
a
r
i
a
b
i
l
i
s
,
 

lo
we
r(
?)
; 

M
o
h
n
i
a
n
 
d
e
e
p
-
 

w
a
t
e
r
 
f
o
r
a
m
i
n
i
f
e
r
s
;
 
Su
b-
 

zo
ne

 
a,

 
b,

 
o
r
 
l
o
w
e
r
 
c,

 
D
e
n
t
i
c
u
l
a
 
h
u
s
t
e
d
t
i
i
-
D
.
l
a
u
t
a

18
1
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4
7
0

M
u
d
s
t
o
n
e
,
 
g
l
a
u
c
o
n
i
t
i
c
 
(
p
e
l
l
e
t
a
l
)
,
 
f
o
r
a
m
i
n
-
 

i
f
e
r
a
l
;
 
5
G
Y
4
/
1
;
 
c
o
m
m
o
n
 
m
i
n
e
r
a
l
 
g
r
a
i
n
s
 
a
n
d
 

r
a
r
e
 
r
o
c
k
 
f
r
a
g
m
e
n
t
s
 
p
r
o
b
a
b
l
y
 
d
e
r
i
v
e
d
 
f
r
o
m
 

v
o
l
c
a
n
i
c
 
r
o
c
k
s
;
 
m
a
s
s
i
v
e
;
 
c
o
h
e
s
i
v
e

S
a
n
d
s
t
o
n
e
,
 
v
e
r
y
 
f
i
n
e
 
t
o
 
f
i
n
e
 
g
r
a
i
n
e
d
,
 
s
i
l
t
y
,
 

g
l
a
u
c
o
n
i
t
i
c
 
(
p
e
l
l
e
t
a
l
)
,
 
f
o
r
a
m
i
n
i
f
e
r
a
l
;
 
5
Y
5
/
2
;
 

s
p
a
r
s
e
 
m
i
n
e
r
a
l
 
g
r
a
i
n
s
 
a
n
d
 
r
o
c
k
 
f
r
a
g
m
e
n
t
s
 

d
e
r
i
v
e
d
 
f
r
o
m
 
v
o
l
c
a
n
i
c
 
r
o
c
k
s
;
 
m
a
s
s
i
v
e
;
 
f
r
i
a
b
l
e

C
l
a
y
s
t
o
n
e
,
 
s
i
l
t
y
,
 
d
i
a
t
o
m
a
c
e
o
u
s
,
 
s
p
a
r
s
e
l
y
 m
ic

a
 

c
e
o
u
s
;
 
5
Y
6
/
1
,
 
5
Y
8
/
1
;
 
i
n
d
i
s
t
i
n
c
t
l
y
 
c
o
l
o
r
-
 

b
a
n
d
e
d
 
(2
 
t
o
 
10
 
c
m
 
t
h
i
c
k
)
,
 
m
o
t
t
l
e
d
 
i
n
 
p
a
r
t
;
 

l
o
w
 
d
e
n
s
i
t
y

Q
u
a
t
e
r
n
a
r
y
(
?
)

Q
u
a
t
e
r
n
a
r
y
(
?
)

D
i
s
c
o
a
s
t
e
r
 
e
x
i
l
i
s
 
o
r
 

C
a
t
i
m
a
s
t
e
r
 
c
o
a
l
i
t
u
s
;
 

M
o
h
n
i
a
n
 
f
o
r
a
m
i
n
i
f
e
r
s
;
 

S
u
b
z
o
n
e
 
a,

 
D
e
n
t
i
c
u
l
a
 

h
u
s
t
e
d
t
i
i
-
D
.
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a
u
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3
3
°
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.
7
'
 

1
1
8
°
4
0
.
5
'

5
1
0

S
i
l
t
s
t
o
n
e
,
 
c
l
a
y
e
y
,
 
m
i
c
a
c
e
o
u
s
,
 
s
p
a
r
s
e
l
y
 
g
l
a
u
c

 

o
n
i
t
i
c
;
 
5
Y
3
/
1
 
t
o
 
5
Y
6
/
1
;
 
t
h
i
n
 
l
a
m
i
n
a
e
 
o
f
 
v
e
r
y
 

f
i
n
e
-
g
r
a
i
n
e
d
 
v
o
l
c
a
n
i
c
l
a
s
t
i
c
(
?
)
 
s
a
n
d
s
t
o
n
e
;
 

i
n
d
i
s
t
i
n
c
t
l
y
 
b
e
d
d
e
d

S
a
n
d
s
t
o
n
e
,
 
p
e
b
b
l
y
,
 
s
i
l
t
y
,
 
g
l
a
u
c
o
n
i
t
i
c
 
(
p
e
l

 

l
e
t
a
l
)
,
 
p
h
o
s
p
h
o
r
i
t
i
c
 
(
n
o
d
u
l
a
r
)
,
 
f
o
r
a
m
i
n
i
f
e
r
a
l
,
 

s
h
e
l
l
y
;
 
5
Y
6
/
1
 
t
o
 
5
G
Y
6
/
1
;
 
a
b
u
n
d
a
n
t
 
a
n
g
u
l
a
r
 
t
o
 

s
u
b
r
o
u
n
d
e
d
 
c
l
a
s
t
s
 
as
 
l
a
r
g
e
 
a
s
 
1.
8 

c
m
 
i
n
c
l
u
d
e
 

s
p
i
l
i
t
i
z
e
d
 
b
a
s
a
l
t
 
(
p
l
a
g
i
o
c
l
a
s
e
 
e
n
t
i
r
e
l
y
 
a
l

 

t
e
r
e
d
 
a
n
d
 
m
a
f
i
c
 
m
i
n
e
r
a
l
s
 
a
l
t
e
r
e
d
 
to
 
c
h
l
o
r
i
t
e
)
,
 

h
o
r
n
b
l
e
n
d
e
 
a
n
d
e
s
i
t
e
,
 
a
n
d
 
r
e
c
r
y
s
t
a
l
l
i
z
e
d
 

r
h
y
o
l
i
t
e
 
o
r
 
d
a
c
i
t
e
;
 
m
a
s
s
i
v
e
;
 
f
r
i
a
b
l
e

C
l
a
y
s
t
o
n
e
,
 
s
i
l
t
y
,
 
c
a
l
c
a
r
e
o
u
s
,
 
s
p
a
r
s
e
l
y
 m
i
c
a

 

c
e
o
u
s
;
 
5
Y
6
/
1
;
 
s
t
r
e
a
k
s
 
a
n
d
 
b
l
e
b
s
 
o
f
 
c
a
l
c
i
t
e
(
?
)
 

(N
9)
; 

i
n
d
i
s
t
i
n
c
t
l
y
 
c
o
l
o
r
-
b
a
n
d
e
d
;
 
g
e
n
e
r
a
l
l
y
 

m
a
s
s
i
v
e

M
i
d
d
l
e
 
M
i
o
c
e
n
e
 
o
r
 
y
o
u
n
g
e
r
 

c
o
c
c
o
l
i
t
h
s
;
 
u
p
p
e
r
 

M
o
h
n
i
a
n
 
f
o
r
a
m
i
n
i
f
e
r
s

Q
u
a
t
e
r
n
a
r
y
 
m
o
l
l
u
s
k
s

18
6

L
u
i
s
i
a
n
 
f
o
r
a
m
i
n
i
f
e
r
s

18
7 

W
0
5
2

18
8
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Si
lt

st
on

e/
 
cl
ay
ey
/ 

g
l
a
u
c
o
n
i
t
i
c
 
(p

el
le

ta
l)

/ 
m
i
c
a
c
e
o
u
s
;
 
5Y
5/
1;
 
m
a
s
s
i
v
e
;
 
c
o
h
e
s
i
v
e

Si
lt
st
on
e/
 
c
l
a
y
e
y
/
 
m
i
c
a
c
e
o
u
s
 
(b

ro
wn

)/
 
5Y
4/
1 

to
 
5Y

6/
1;

 
m
a
s
s
i
v
e
;
 
f
r
a
c
t
u
r
e
d

Si
lt

st
on

e/
 
s
a
n
d
y
 
to
 
p
e
b
b
l
y
,
 
s
p
a
r
s
e
l
y
 
g
l
a
u
c
o
n

 

it
ic
; 

5G
Y6
/1
; 

i
n
c
l
u
d
e
s
 
a
n
g
u
l
a
r
 
to

 
w
e
l
l
 

r
o
u
n
d
e
d
 
g
r
a
n
u
l
e
s
 
a
n
d
 
p
e
b
b
l
e
s
 
of
 
v
o
l
c
a
n
i
c
l
a
s
-
 

ti
c(
?)
 
si
lt
st
on
e/
 
v
i
t
r
i
c
 
tu
ff
, 

p
a
l
e
-
b
r
o
w
n
 

ch
er

t/
 
pu

mi
ce

/ 
d
i
a
t
o
m
i
t
e
/
 
v
o
l
c
a
n
i
c
 
ro
ck
s/
 
a
n
d
 

s
c
h
i
s
t
o
s
e
 
ro
ck
s 

as
 
la
rg
e 

as
 
8.

0 
cm
; 

c
h
i
e
f
l
y
 

m
a
s
s
i
v
e
 
w
i
t
h
 
a 

f
e
w
 
l
a
m
i
n
a
e
 
of

 
f
o
r
a
m
i
n
i
f
e
r
a
l
 

sa
nd
; 

p
r
o
b
a
b
l
y
 
a 

s
l
u
m
p
 
d
e
p
o
s
i
t

Si
lt
st
on
e/
 
cl

ay
ey

/ 
m
i
c
a
c
e
o
u
s
;
 
5Y

4/
1,
 
5Y

6/
1;
 

b
r
o
a
d
l
y
 
c
o
l
o
r
-
b
a
n
d
e
d
;
 
m
i
n
u
t
e
 
i
n
t
e
r
s
e
c
t
i
n
g
 

r
e
c
e
m
e
n
t
e
d
 
f
r
a
c
t
u
r
e
s

A
m
a
u
r
o
l
i
t
h
u
s
 
p
r
i
m
u
s
 
or

 
A.
. 
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t
r
i
c
o
r
n
i
c
u
l
a
t
u
s
;
 
e
a
r
l
y
 

P
l
i
o
c
e
n
e
 
or
 
y
o
u
n
g
e
r
 
b
e
n
-
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ic
 
f
o
r
a
m
i
n
i
f
e
r
s
;
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c
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to
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o
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i
a
n
(
?
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r
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e
l
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o
n
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i
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) 
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o
r
a
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f
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r
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i
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l
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i
o
c
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n
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to
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o
l
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c
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n
e
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i
a
t
o
m
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M
i
d
d
l
e
 
P
l
i
o
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n
e
 
to
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c
e
n
e
 
f
o
r
a
m
i
n
i
f
e
r
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p
r
o
b

 

a
b
l
y
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l
a
s
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i
o
s
i
r
a
 

a
n
t
i
q
u
a
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i
a
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l
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c
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a
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M
i
d
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o
c
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to
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i
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P
l
i
o
c
e
n
e
 
c
o
c
c
o
l
i
t
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;
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o
s

 

s
i
b
l
y
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o
h
n
i
a
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or
 
R
e
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n
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o
r
a
m
i
n
i
f
e
r
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;
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i
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l
e
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i
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;
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1/

 
5Y
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s
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r
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a
k
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v
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y
 
t
h
i
n
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n
d
i
s
t
i
n
c
t
 
l
a
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i
n
a
e

Si
lt

st
on

e/
 
cl

ay
ey

/ 
m
i
c
a
c
e
o
u
s
/
 
s
p
a
r
s
e
l
y
 
g
l
a
u
c

 

on
it

ic
 
(p
el
le
ta
l)
; 

5Y
6/
1;
 
sm
al
l 

a
m
o
u
n
t
s
 
of
 

v
i
t
r
i
c
 
tu
ff
 
at

 
b
o
t
t
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m
e
n
t
s
 
of
 
s
c
h
i
s
t
o
s
e
 

t
o
s
e
 
ro
ck
s,
 
i
n
c
l
u
d
i
n
g
 
q
u
a
r
t
z
 
s
c
h
i
s
t
 
or
 
p
h
y
l
-
 

li
te

 
as

 
la
rg
e 

as
 
1.
2 

mm
; 

m
a
s
s
i
v
e
;
 
t
o
p
 
8 

cm
 
of

 
c
o
r
e
 
c
o
n
t
a
i
n
s
 
a
b
u
n
d
a
n
t
 
a
n
g
u
l
a
r
 
to

 
r
o
u
n
d
e
d
 

f
r
a
g
m
e
n
t
s
 
of
 
s
c
h
i
s
t
o
s
e
 
ro
ck
s 

as
 
la
rg
e 

as
 
2.

2 
c
m
 
an
d 

v
o
l
c
a
n
i
c
 
r
o
c
k
s
 
as
 
la
rg
e 

as
 
1.
5 

cm
 
in
 

m
a
t
r
i
x
 
of
 
g
l
a
u
c
o
n
i
t
i
c
 
f
o
r
a
m
i
n
i
f
e
r
a
l
 
m
u
d
s
t
o
n
e

2
1
3

W
05

3

Q
u
a
te

rn
a
ry

(?
)

2
1
4

M
o
h
n
i
a
n
,
 
p
o
s
s
i
b
l
y
 
l
o
w
e
r
 

M
o
h
n
i
a
n
 
f
o
r
a
m
i
n
i
f
e
r
s
;
 
t
o
p
 

8 
cm
 p
r
o
b
a
b
l
y
 
Q
u
a
t
e
r
n
a
r
y

2
1
5
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1
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8
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3
3
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.
0
«
 

1
1
8
°
4
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.
4
'

4
0
0

3
3
°
2
8
.
4
'

1
1
8
°
5
0
.
4
'

1
0
0
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33
° 
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'

1
1
8
°
5
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.
2
«

7
8
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33
° 
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1
1
1
8
°
5
0
.
0
'

66
0

S
a
n
d
s
t
o
n
e
,
 
f
i
n
e
 
t
o
 
c
o
a
r
s
e
 
g
r
a
i
n
e
d
,
 
s
i
l
t
y
,
 

s
h
e
l
l
y
;
 
5Y

4/
1 

t
o
 
5
Y
6
/
1
;
 
a
b
u
n
d
a
n
t
 
a
n
g
u
l
a
r
 
t
o
 

w
e
l
l
 
r
o
u
n
d
e
d
 
p
e
b
b
l
e
s
 
a
n
d
 
g
r
a
n
u
l
e
s
 
o
f
 
v
o
l
c
a
n
i
c
 

r
o
c
k
s
 
a
s
 
l
a
r
g
e
 
a
s
 
3.

0 
cm
, 

l
i
t
h
i
c
 
t
u
f
f
 
as
 

l
a
r
g
e
 
a
s
 
1.
6 

cm
, 

a
n
d
 
v
a
r
i
o
u
s
 
s
c
h
i
s
t
o
s
e
 
r
o
c
k
s
 

as
 
l
a
r
g
e
 
a
s
 
0.

4 
cm
; 

m
a
s
s
i
v
e
 
to
 
i
n
d
i
s
t
i
n
c
t
l
y
 

l
a
y
e
r
e
d
;
 
f
r
i
a
b
l
e

L
a
p
i
l
l
i
 
t
u
f
f
,
 
f
i
n
e
 
to

 
v
e
r
y
 
c
o
a
r
s
e
 
g
r
a
i
n
e
d
,
 

s
i
l
t
y
;
 
5
Y
7
/
2
;
 
t
h
i
n
 
s
e
c
t
i
o
n
 
s
h
o
w
s
 
f
r
a
g
m
e
n
t
s
 
o
f
 

h
o
r
n
b
l
e
n
d
e
 
a
n
d
e
s
i
t
e
 
c
o
n
t
a
i
n
i
n
g
 
m
e
d
i
u
m
-
g
r
a
i
n
e
d
 

p
h
e
n
o
c
r
y
s
t
s
 
of
 
z
o
n
e
d
 
p
l
a
g
i
o
c
l
a
s
e
 
a
n
d
 
o
x
y
h
o
r
n
-
 

b
l
e
n
d
e
 
i
n
 
a 
m
a
t
r
i
x
 
of
 
m
i
c
r
o
c
r
y
s
t
a
l
l
i
n
e
 
pl
ag
io
 

c
l
a
s
e
 
l
a
t
h
s
 
a
n
d
 
o
t
h
e
r
 
m
i
c
r
o
c
r
y
s
t
a
l
l
i
n
e
 

m
a
t
e
r
i
a
l
;
 
m
a
s
s
i
v
e
;
 
f
r
a
c
t
u
r
e
d

S
i
l
t
s
t
o
n
e
,
 
s
a
n
d
y
,
 
m
i
c
a
c
e
o
u
s
;
 
5
Y
4
/
1
;
 
a
b
u
n
d
a
n
t
 

a
n
g
u
l
a
r
 
r
o
c
k
 
f
r
a
g
m
e
n
t
s
 
a
n
d
 
m
i
n
e
r
a
l
 
g
r
a
i
n
s
 

p
r
o
b
a
b
l
y
 
d
e
r
i
v
e
d
 
f
r
o
m
 
s
c
h
i
s
t
o
s
e
 
a
n
d
 
v
o
l
c
a
n
i
c
 

r
o
c
k
s
;
 
m
a
s
s
i
v
e
;
 
f
r
a
c
t
u
r
e
d
;
 
t
o
p
 
8 

t
o
 
10
 
c
m
 
of
 

c
o
r
e
 
c
o
n
t
a
i
n
s
 
a
n
g
u
l
a
r
 
f
r
a
g
m
e
n
t
s
 
o
f
 
t
u
f
f
a
c
e
o
u
s
 

s
i
l
t
s
t
o
n
e
 
a
s
 
l
a
r
g
e
 
a
s
 
1.

5 
c
m
 
a
n
d
 
v
o
l
c
a
n
i
c
 

r
o
c
k
s
,
 
s
c
h
i
s
t
o
s
e
 
r
o
c
k
s
,
 
a
n
d
 
c
h
e
r
t
 
as
 
l
a
r
g
e
 
as
 

1.
0 

c
m
 
e
m
b
e
d
d
e
d
 
in
 
s
a
n
d
y
 
m
u
d
s
t
o
n
e

M
u
d
s
t
o
n
e
,
 
s
a
n
d
y
,
 
m
i
c
a
c
e
o
u
s
,
 
s
p
a
r
s
e
l
y
 
g
l
a
u
c
o
n
-
 

i
t
i
c
 
(
p
e
l
l
e
t
a
l
)
;
 
5
Y
5
/
2
;
 
a
b
u
n
d
a
n
t
 
r
o
c
k
 
f
r
a
g

 

m
e
n
t
s
 
i
n
c
l
u
d
i
n
g
 
v
o
l
c
a
n
i
c
l
a
s
t
i
c
 
s
i
l
t
s
t
o
n
e
,
 

v
o
l
c
a
n
i
c
 
r
o
c
k
s
 
a
n
d
 
s
c
h
i
s
t
o
s
e
 
r
o
c
k
s
;
 
i
n
d
i
s

 

t
i
n
c
t
l
y
 
l
a
m
i
n
a
t
e
d
;
 
c
o
h
e
s
i
v
e

M
u
d
s
t
o
n
e
,
 
s
a
n
d
y
,
 
f
o
r
a
m
i
n
i
f
e
r
a
l
,
 
g
l
a
u
c
o
n
i
t
i
c
 

(
p
e
l
l
e
t
a
l
)
;
 
5
Y
7
/
2
 
t
o
 
5
Y
5
/
2
;
 
c
o
m
m
o
n
 
r
o
u
n
d
e
d
 

g
r
a
i
n
s
 
o
f
 
v
o
l
c
a
n
i
c
 
a
n
d
 
s
c
h
i
s
t
o
s
e
 
r
o
c
k
s
;
 
l
a
r
g
e
 

p
i
e
c
e
s
 
of

 
f
i
n
e
-
g
r
a
i
n
e
d
 
v
o
l
c
a
n
i
c
l
a
s
t
i
c
 
s
a
n
d

 

s
t
o
n
e
 
5 

t
o
 
7 

c
m
 
f
r
o
m
 
b
o
t
t
o
m
;
 
m
a
s
s
i
v
e
;
 
i
n
d
i
s

 

t
i
n
c
t
l
y
 
c
o
l
o
r
-
b
a
n
d
e
d

L
a
t
e
 
P
l
i
o
c
e
n
e
 
t
o
 
H
o
l
o
c
e
n
e
 

f
o
r
a
m
i
n
i
f
e
r
s
;
 
Q
u
a
t
e
r
n
a
r
y
 

m
o
 H
u
s
k
s

2
1
6

2
1
7

W
0
5
4

S
u
b
z
o
n
e
 
a,

 
D
e
n
t
i
c
u
l
a
 

h
u
s
t
e
d
t
i
i
 
a
n
d
 
r
e
d
e
p
o
s
i
t
e
d
 

m
i
d
d
l
e
 
M
i
o
c
e
n
e
 
d
i
a
t
o
m
s

2
1
9

P
l
e
i
s
t
o
c
e
n
e
 
to
 
H
o
l
o
c
e
n
e
 

f
o
r
a
m
i
n
i
f
e
r
s

2
2
0

Q
u
a
t
e
r
n
a
r
y
(
?
)

22
1
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34
5

90
0

Sa
nd

st
on

e,
 
v
e
r
y
 
fi

ne
 
to

 
fi

ne
 
gr
ai
ne
d,
 
si
lt
y;
 

N6
 
to
 
5Y

6/
1;

 
a
n
g
u
l
a
r
 
to

 
s
u
b
r
o
u
n
d
e
d
 
m
i
n
e
r
a
l
 

gr
ai
ns
 
an
d 

r
o
c
k
 
f
r
a
g
m
e
n
t
s
 
d
e
r
i
v
e
d
 
f
r
o
m
 

sc
hi

st
os

e,
 
v
o
l
c
a
n
i
c
 
a
n
d
 
v
o
l
c
a
n
i
c
l
a
s
t
i
c
 

ro
ck
s;
 
m
a
s
s
i
v
e
;
 
fr
ia
bl
e;
 
a 

3.
5 

cm
 
c
l
a
s
t
 
f
r
o
m
 

b
o
t
t
o
m
 
8 

cm
 
is

 
f
i
n
e
-
g
r
a
i
n
e
d
 
v
o
l
c
a
n
i
c
l
a
s
t
i
c
 

s
a
n
d
s
t
o
n
e
 
c
o
n
t
a
i
n
i
n
g
 
b
a
s
a
l
t
i
c
 
r
o
c
k
 
fr
ag
me
nt

s,
 

qu
ar

tz
, 

ch
er
t,
 
p
l
a
g
i
o
c
l
a
s
e
,
 
au
gi
te
, 

a
n
d
 
ep
i-
 

do
te
 
in

 
a 
m
i
c
r
i
t
e
 
m
a
t
r
i
x

V
o
l
c
a
n
i
c
l
a
s
t
i
c
 
sa
nd
st
on
e,
 
fi
ne
 
to

 
c
o
a
r
s
e
 

gr
ai

ne
d,

 
pe

bb
ly

, 
cl

ay
ey

, 
t
u
f
f
a
c
e
o
u
s
(
?
)
;
 
N8
 

to
 
5G

Y6
/1

; 
c
o
n
t
a
i
n
s
 
an
gu
la
r,
 
n
e
a
r
l
y
 m
o
n
o
l
i
t
h
-
 

o
l
o
g
i
c
 
c
l
a
s
t
s
 
of
 
da

ci
ti

c(
?)

 
v
o
l
c
a
n
i
c
 
ro
ck
s 

as
 
la
rg
e 

as
 
1.

8 
cm

; 
c
o
h
e
s
i
v
e

Sa
nd

st
on

e,
 
v
e
r
y
 
fi
ne
 
to

 
fi
ne
 
gr

ai
ne

d,
 
c
h
i
e
f
l
y
 

v
o
l
c
a
n
i
c
l
a
s
t
i
c
;
 
N6
; 

c
o
n
t
a
i
n
s
 
s
p
a
r
s
e
 
cl

as
ts

 
of

 
s
c
h
i
s
t
o
s
e
 
ro
ck
s;
 
i
n
t
e
r
b
e
d
d
e
d
 
w
i
t
h
 
si
lt
st
on
e,
 

cl
ay

ey
, 

m
i
c
a
c
e
o
u
s
,
 
d
i
a
t
o
m
a
c
e
o
u
s
;
 
5Y
6/
1;
 
la
m
 

in
at

ed
; 

s
a
n
d
s
t
o
n
e
 
f
r
i
a
b
l
e

M
u
d
s
t
o
n
e
,
 
s
a
n
d
y
 
to
 
pe
bb
ly
, 

p
h
o
s
p
h
o
r
i
t
i
c
 
a
n
d
 

g
l
a
u
c
o
n
i
t
i
c
 
(p

el
le

ta
l)

; 
5Y
R4
/1
 
to
 
5Y
4/
1;
 

a
b
u
n
d
a
n
t
 
a
n
g
u
l
a
r
 
to
 
w
e
l
l
 
r
o
u
n
d
e
d
 
g
r
a
n
u
l
e
s
 
an
d 

p
e
b
b
l
e
s
 
of

 
v
o
l
c
a
n
i
c
l
a
s
t
i
c
,
 
v
o
l
c
a
n
i
c
,
 
a
n
d
 

s
c
h
i
s
t
o
s
e
 
r
o
c
k
s
 
as

 
la

rg
e 

as
 
2.
7 

cm
; 

m
a
s
s
i
v
e
;
 

i
n
d
i
s
t
i
n
c
t
l
y
 
c
o
l
o
r
-
b
a
n
d
e
d

Si
lt

st
on

e,
 
sa
nd
y,
 
c
a
l
c
a
r
e
o
u
s
,
 
v
o
l
c
a
n
i
c
l
a
s
t
i
c
 

(?
);

 
5Y
8/
1;
 
f
r
a
g
m
e
n
t
s
 
e
m
b
e
d
d
e
d
 
in
 
co

re
 
b
a
r
r
e
l

M
u
d
s
t
o
n
e
,
 
sa

nd
y,

 
f
o
r
a
m
i
n
i
f
e
r
a
l
,
 
v
o
l
c
a
n
i
c
l
a
s
t
i
c
 

(?
) 

in
 
pa

rt
; 

5Y
4/
1;
 
c
o
h
e
s
i
v
e

2
2
2

W
0
5
5

2
2
3

P
r
o
b
a
b
l
y
 
u
p
p
e
r
 
M
o
h
n
i
a
n
 

f
o
r
a
m
i
n
i
f
e
r
s
;
 
Su
bz
on
e 

a,
 

D
e
n
t
i
c
u
l
a
 
h
u
s
t
e
d
t
i
i

Q
u
a
t
e
r
n
a
r
y
(
?
)

2
2
4

2
2
5

Q
u
a
t
e
r
n
a
r
y
(
?
)

2
2
6

2
2
8
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1
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37
5

B
r
e
c
c
i
a
,
 
p
e
b
b
l
e
 
a
n
d
 
g
r
a
n
u
l
e
,
 
v
o
l
c
a
n
i
c
l
a
s
t
i
c
;
 

N7
 
t
o
 
N8

, 
5
Y
8
/
1
;
 
a
n
g
u
l
a
r
 
c
l
a
s
t
s
 
o
f
 
h
o
r
n
b
l
e
n
d
e
 

a
n
d
e
s
i
t
e
,
 
d
a
c
i
t
e
,
 
a
n
d
 
l
a
p
i
l
l
i
 
t
u
f
f
 
a
s
 
l
a
r
g
e
 
a
s
 

3.
2 

c
m
 
e
m
b
e
d
d
e
d
 
in
 
s
a
n
d
y
 
m
u
d
s
t
o
n
e
 
m
a
t
r
i
x
;
 
r
a
r
e
 

r
o
u
n
d
e
d
 
s
c
h
i
s
t
o
s
e
 
r
o
c
k
 
f
r
a
g
m
e
n
t
s
 
a
s
 
l
a
r
g
e
 
as
 

2.
0 

mm
; 

m
a
s
s
i
v
e
;
 
f
r
i
a
b
l
e

C
o
n
g
l
o
m
e
r
a
t
e
,
 
p
e
b
b
l
e
 
a
n
d
 
g
r
a
n
u
l
e
,
 
v
o
l
c
a
n
i
c
l
a
s
-
 

ti
c;

 
5
Y
5
/
2
;
 
c
o
m
m
o
n
 
s
u
b
r
o
u
n
d
e
d
 
to
 
a
n
g
u
l
a
r
 

c
l
a
s
t
s
 
o
f
 
a
n
d
e
s
i
t
e
,
 
b
a
s
a
l
t
,
 
a
n
d
 
l
a
p
i
l
l
i
 
t
u
f
f
 

a
s
 
l
a
r
g
e
 
a
s
 
2.
0 

c
m
 
e
m
b
e
d
d
e
d
 
in

 
s
a
n
d
y
 
m
u
d
s
t
o
n
e
 

m
a
t
r
i
x
;
 
r
a
r
e
 
f
r
a
g
m
e
n
t
s
 
o
f
 
s
c
h
i
s
t
o
s
e
 
r
o
c
k
s

V
o
l
c
a
n
i
c
 
r
o
c
k
,
 
b
r
e
c
c
i
a
t
e
d
;
 
5
G
Y
6
/
1
;
 
f
r
a
g
m
e
n
t
a
l
 

b
a
s
a
l
t
,
 
i
n
t
e
r
g
r
a
n
u
l
a
r
 
t
e
x
t
u
r
e
,
 
c
l
i
n
o
p
y
r
o
x
e
n
e
 

a
n
d
 
o
l
i
v
i
n
e
 
g
r
a
n
u
l
e
s
,
 
t
a
c
h
y
l
i
t
e
 
i
n
t
e
r
s
t
i
c
e
s

C
o
n
g
l
o
m
e
r
a
t
e
 
a
n
d
 
b
r
e
c
c
i
a
,
 
p
e
b
b
l
e
 
a
n
d
 
g
r
a
n
u
l
e
,
 

v
o
l
c
a
n
i
c
l
a
s
t
i
c
;
 
5
Y
5
/
2
 
t
o
 
10
 
Y
R
6
/
6
;
 
a
b
u
n
d
a
n
t
 

a
n
g
u
l
a
r
 
to
 
w
e
l
l
 
r
o
u
n
d
e
d
 
c
l
a
s
t
s
 
o
f
 
b
a
s
a
l
t
i
c
(
?
)
 

v
o
l
c
a
n
i
c
 
r
o
c
k
s
 
a
s
 
l
a
r
g
e
 
a
s
 
4.

5 
c
m
 
e
m
b
e
d
d
e
d
 
i
n
 

a 
t
u
f
f
a
c
e
o
u
s
 
m
u
d
s
t
o
n
e
 
m
a
t
r
i
x
;
 
s
p
a
r
s
e
 
c
l
a
s
t
s
 

of
 
s
c
h
i
s
t
o
s
e
 
r
o
c
k
s

T
u
f
f
,
 
v
i
t
r
i
c
,
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s
t
o
n
e
,
 
g
l
a
u
c
o
n
i
t
i
c
 
a
n
d
 

a
n
d
 
p
h
o
s
p
h
o
r
i
t
i
c
 
(
p
e
l
l
e
t
a
l
)
;
 
5Y
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1 

t
o
 
5
Y
8
/
1
;
 

i
n
d
i
s
t
i
n
c
t
l
y
 
l
a
m
i
n
a
t
e
d

M
i
d
d
l
e
 
M
i
o
c
e
n
e
 
to

 
H
o
l
o
c
e
n
e
 
d
i
a
t
o
m
s
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S
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o
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i
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s
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t
e
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-
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h
u
s
;
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i
d
d
l
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r
 
l
a
t
e
 

M
i
o
c
e
n
e
 
f
o
r
a
m
i
n
i
f
e
r
s
;
 

S
u
b
z
o
n
e
 
a,

 
D
e
n
t
i
c
u
l
a
 

h
u
s
t
e
d
t
i
i
-
D
.
 
l
a
u
t
a

C
o
c
c
o
l
i
t
h
u
s
 
m
i
o
p
e
l
a
g
i
c
u
s
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);
 
p
r
o
b
a
b
l
y
 
m
i
d
d
l
e
 
M
i
o
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p
o
s
s
i
b
l
y
 
L
u
i
s
i
a
n
 

f
o
r
a
m
i
n
i
f
e
r
s
;
 
S
u
b
z
o
n
e
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D
e
n
t
i
c
u
l
a
 
l
a
u
t
a

C
e
n
o
z
o
i
c
 
c
o
c
c
o
l
i
t
h
s
;
 

u
p
p
e
r
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o
h
n
i
a
n
 
d
e
e
p
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w
a
t
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r
 

f
o
r
a
m
i
n
i
f
e
r
s
;
 
p
r
o
b
a
b
l
y
 

S
u
b
z
o
n
e
 
b,

 
D
e
n
t
i
c
u
l
a
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u
s
t
e
d
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-
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a
u
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a
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i
d
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e
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o
c
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c
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o
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i
t
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;
 

S
u
b
z
o
n
e
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D
e
n
t
i
c
u
l
a
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u
s
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-
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a
u
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a
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a
t
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C
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o
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i
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a
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l
l
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s
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n
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n
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r
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c
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;
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c
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n
i
t
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c
 

(
p
e
l
l
e
t
a
l
)
,
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o
r
a
m
i
n
i
f
e
r
a
l
;
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1
;
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u
n
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t
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u
b
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n
g
u
l
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r
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o
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e
l
l
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o
u
n
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d
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n
e
r
a
l
 
g
r
a
i
n
s
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d
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o
c
k
 
f
r
a
g
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e
n
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s
 
p
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b
l
y
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e
r
i
v
e
d
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a
r
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e
l
y
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o
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o
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c
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n
i
c
 
r
o
c
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s
;
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a
s
s
i
v
e
;
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r
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a
b
l
e
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i
l
t
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o
n
e
,
 
c
l
a
y
e
y
,
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i
c
a
c
e
o
u
s
,
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p
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r
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e
l
y
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a
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o
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a
c
e
o
u
s
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p
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c
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a
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e
,
 
v
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y
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i
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i
n
e
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r
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i
n
e
d
,
 
q
u
a
r
t
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o
-
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e
l
d
s
p
a
t
h
i
c
,
 
s
h
e
l
l
y
;
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7
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o
 
5
Y
6
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1
;
 
p
r
o
b
a
b
l
y
 

d
e
r
i
v
e
d
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r
o
m
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o
c
e
n
e
 
s
a
n
d
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o
n
e
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i
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o
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s
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l
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d
 
p
l
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t
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r
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s
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i
v
e
,
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r
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a
b
l
e
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l
a
y
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e
,
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o
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c
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,
 
f
o
r
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i
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e
r
a
l
;
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;
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n
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m
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e
d
;
 
b
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o
t
u
r
b
a
t
e
d
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a
r
t
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u
a
t
e
r
n
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r
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o
l
l
u
s
k
s

S
p
h
e
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o
l
i
t
h
u
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h
e
t
e
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r
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u
s
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p
p
e
r
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r
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o
c
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l
i
t
h
u
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m
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o
p
e
l
a
g
i
c
u
s
,
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o
w
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r
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u
i
s
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n
,
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n
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u
b
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n
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u
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a
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y
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e
,
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l
t
y
,
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l
c
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u
s
;
 
f
r
a
g
m
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n
t
s
 

s
c
r
a
p
e
d
 
f
r
o
m
 
c
o
r
e
 
b
a
r
r
e
l

S
a
n
d
s
t
o
n
e
,
 
v
e
r
y
 
f
i
n
e
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f
i
n
e
 
g
r
a
i
n
e
d
;
 
c
l
a
y
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y
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r
a
m
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n
i
f
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r
a
l
,
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i
c
a
c
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o
u
s
;
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;
 
a
b
u
n
d
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t
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o
l
l
u
s
k
 
s
h
e
l
l
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r
a
g
m
e
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s
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n
d
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n
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u
l
a
r
 
to
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u
b
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n
g
u
l
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r
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r
a
i
n
s
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f
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u
a
r
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z
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n
d
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e
l
d
s
p
a
r
;
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a
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i
v
e
;
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r
i
a
b
l
e
;
 
p
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o
b
a
b
l
y
 
d
e
r
i
v
e
d
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r
o
m
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o
c
e
n
e
 

s
a
n
d
s
t
o
n
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n
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a
n
 
N
i
c
o
l
a
s
 
I
s
l
a
n
d
 
p
l
a
t
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o
r
m

S
a
n
d
s
t
o
n
e
,
 
f
i
n
e
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r
a
i
n
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d
,
 
q
u
a
r
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z
o
f
e
l
d
s
p
a
t
h
i
c
,
 

s
h
e
l
l
y
,
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o
r
a
m
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n
i
f
e
r
a
l
;
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2
;
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v
e
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f
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b
l
e
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r
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d
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r
o
m
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o
c
e
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n
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o
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p
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a
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D.
 

n
e
o
h
a
m
a
t
u
s
 
o
n
 
t
h
e
 
b
a
s
i
s
 

o
f
 
D.

 
b
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y/
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o
r
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m
i
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i
f
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r
a
l
;
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; 

a
b
u
n
d
a
n
t
 
m
o
l
l
u
s
k
 
sh

el
l 

f
r
a
g
m
e
n
t
s
 
a
n
d
 

a
n
g
u
l
a
r
 
gr

ai
ns

 
of

 
q
u
a
r
t
z
 
an
d 

fe
ld

sp
ar

; 
m
a
s

 

si
ve
; 

p
r
o
b
a
b
l
y
 
d
e
r
i
v
e
d
 
f
r
o
m
 
Eo
ce
ne
 
s
a
n
d
s
t
o
n
e
 

o
n
 
Sa
n 

N
i
c
o
l
a
s
 
I
s
l
a
n
d
 
p
l
a
t
f
o
r
m

Sa
nd
st
on
e/
 
q
u
a
r
t
z
o
f
e
l
d
s
p
a
t
h
i
c
/
 
fi
ne
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ne
d/
 

m
i
c
a
c
e
o
u
s
/
 
f
o
r
a
m
i
n
i
f
e
r
a
l
/
 
s
p
a
r
s
e
l
y
 
g
l
a
u
c
o
n
i
t
i
c
 

a
n
d
 
p
h
o
s
p
h
o
r
i
t
i
c
;
 
5G
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1;
 
a
b
u
n
d
a
n
t
 m
o
l
l
u
s
k
 

sh
el
l 

fr
ag
me
nt
s;
 
m
a
s
s
i
v
e
;
 
fr

ia
bl

e;
 
p
r
o
b
a
b
l
y
 

d
e
r
i
v
e
d
 
E
o
c
e
n
e
 
s
a
n
d
s
t
o
n
e
 
on
 
Sa
n 

N
i
c
o
l
a
s
 
I
s
l
a
n
d
 

p
l
a
t
f
o
r
m

Sa
nd
st
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e/
 
q
u
a
r
t
z
o
f
e
l
d
s
p
a
t
h
i
c
/
 
f
i
n
e
 
to
 
m
e
d
i
u
m
 

gr
ai

ne
d/

 
m
i
c
a
c
e
o
u
s
/
 
s
p
a
r
s
e
l
y
 
g
l
a
u
c
o
n
i
t
i
c
;
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2;
 
m
a
s
s
i
v
e
;
 
fr
ia
bl
e;
 
p
r
o
b
a
b
l
y
 
d
e
r
i
v
e
d
 
fr

om
 

Eo
ce

ne
 
s
a
n
d
s
t
o
n
e
 
on
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n 

N
i
c
o
l
a
s
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p
l
a
t

 

f
o
r
m

Sa
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st
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e/
 
q
u
a
r
t
z
o
f
e
l
d
s
p
a
t
h
i
c
/
 
fi

ne
 
to
 
m
e
d
i
u
m
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ne
d/
 
m
i
c
a
c
e
o
u
s
/
 
c
a
l
c
a
r
e
o
u
s
;
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to
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1;
 

w
e
l
l
 
so
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; 

p
r
o
b
a
b
l
y
 
d
e
r
i
v
e
d
 
fr
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n
e
a
r
b
y
 
o
u
t
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Eo
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s
a
n
d
s
t
o
n
e
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lt
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/ 

m
i
c
a
c
e
o
u
s
;
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; 
m
a
s
s
i
v
e
;
 

c
o
h
e
s
i
v
e

M
u
d
s
t
o
n
e
/
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s
p
a
r
s
e
l
y
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i
c
a
c
e
o
u
s
/
 
f
o
r
a
m
i
n
i
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2;
 
a
b
u
n
d
a
n
t
 
m
i
n
e
r
a
l
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a
n
d
 

r
o
c
k
 
f
r
a
g
m
e
n
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s
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r
i
v
e
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a
r
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o
l
c
a
n
i
c
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v
o
l
c
a
n
i
c
l
a
s
t
i
c
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r
e
e
n
i
s
h
-
g
r
a
y
 
c
l
a
y
-
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s
h
a
l
l
o
w
-
w
a
t
e
r
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l 
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v
e
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r
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c
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o
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d
s
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n
e
,
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y,
 
t
u
f
f
a
c
e
o
u
s
,
 
s
p
a
r
s
e
l
y
 m
i
c
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ce
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s;
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to
 
5Y
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1;
 
a
b
u
n
d
a
n
t
 
d
e
v
i
t
r
i
f
i
e
d
 

p
u
m
i
c
e
 
f
r
a
g
m
e
n
t
s
 
a
n
d
 
a
l
t
e
r
e
d
 
f
i
n
e
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a
i
n
e
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o
m
m
o
n
 
a
n
g
u
l
a
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u
b
a
n
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u
l
a
r
 
gr
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o
l
c
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n
i
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u
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a
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v
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i
n
u
t
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o
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t
l
e
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r
t
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r
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f
e
l
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 m
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b
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p
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b
l
y
 
d
e
r
i
v
e
d
 

fr
om
 
Eo
ce
ne
 
s
a
n
d
s
t
o
n
e
 
on
 
Sa
n 

N
i
c
o
l
a
s
 
Is

la
nd

 
p
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c
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c
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c
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c
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p
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c
l
a
s
t
i
c
,
 
c
l
a
y
e
y
 
to
 
si
lt
y,
 

v
e
r
y
 
fi
ne
 
to
 
m
e
d
i
u
m
 
gr
ai
ne
d;
 
5G

Y5
/1

; 
p
r
e
d
o
m

 

i
n
a
n
t
l
y
 
a
n
g
u
l
a
r
 
a
n
d
 
s
u
b
a
n
g
u
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p
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c
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c
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u
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p
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c
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c
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p
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e
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b
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c
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v
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c
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e
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i
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c
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c
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c
r
o
p
;
 
m
a
s
s
i
v
e
;
 

f
r
i
a
b
l
e

L
a
p
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c
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i
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i
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i
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f
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c
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(p
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c
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(p
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c
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fe
ra
l;
 
N6
; 

p
h
o
s
p
h
o
r
i
t
i
c
 
s
t
r
e
a
k
s
 
an
d 

bl
eb
s;
 

i
n
d
i
s
t
i
n
c
t
l
y
 
l
a
m
i
n
a
t
e
d
 
to

 
m
a
s
s
i
v
e

Si
lt
st
on
e,
 
cl

ay
ey

, 
d
i
a
t
o
m
a
c
e
o
u
s
,
 
t
u
f
f
a
c
e
o
u
s
;
 

N9
 
to
 
5Y

8/
1;
 
l
o
w
 
d
e
n
s
i
t
y

Sa
nd
st
on
e,
 
v
e
r
y
 
fi

ne
 
to

 
fi
ne
 
gr

ai
ne

d,
 
p
e
b
b
l
y
,
 

sh
el

ly
, 

f
o
r
a
m
i
n
i
f
e
r
a
l
;
 
5G
Y7
/2
; 

c
o
m
m
o
n
 
r
o
u
n
d
e
d
 

g
r
a
n
u
l
e
s
 
a
n
d
 
p
e
b
b
l
e
s
 
p
r
o
b
a
b
l
y
 
d
e
r
i
v
e
d
 
f
r
o
m
 

c
o
n
g
l
o
m
e
r
a
t
e
 
a
n
d
 
v
o
l
c
a
n
i
c
 
ro
ck
s;
 
m
o
l
l
u
s
k
s
 

i
n
c
l
u
d
e
 
s
h
a
l
l
o
w
-
w
a
t
e
r
 
s
p
e
c
i
e
s
 
s
u
g
g
e
s
t
i
n
g
 
d
o
w
n
-
 

sl
op

e 
t
r
a
n
s
p
o
r
t

Sa
nd
st
on
e,
 
fi
ne
 
gr
ai
ne
d,
 
si
lt
y,
 
f
o
r
a
m
i
n
i
f
e
r
a
l
,
 

sh
el

ly
; 

10
Y6
/2
; 

c
o
m
m
o
n
 
s
u
b
a
n
g
u
l
a
r
 
to
 
we
ll
 

r
o
u
n
d
e
d
 
g
r
a
n
u
l
e
s
 
in
cl
ud
e 

h
a
r
d
 
q
u
a
r
t
z
o
f
e
l
d
-
 

sp
at

hi
c 

sa
nd
st
on
e;
 
m
a
s
s
i
v
e
;
 
c
o
h
e
s
i
v
e

Q
u
a
t
e
r
n
a
r
y
 m
o
l
l
u
s
k
s

4
0
3

D
i
s
c
o
a
s
t
e
r
 
v
a
r
i
a
b
i
l
i
s
;
 

lo
we
r 

M
o
h
n
i
a
n
,
 
B
u
l
i
m
i
n
a
 

u
v
i
g
e
r
i
n
a
f
o
r
m
i
s
;
 
S
u
b
z
o
n
e
 

c,
 
D
e
n
t
i
c
u
l
a
 
h
u
s
t
e
d
t
i
i
-
 

JD
. 

l
a
u
t
a

La
te
 
P
l
i
o
c
e
n
e
 
to
 
Ho
lo
- 

c
e
n
e
 
a
n
d
 
r
e
d
e
p
o
s
i
t
e
d
 

la
te

 
M
i
o
c
e
n
e
 
or
 
P
l
i
o
c
e
n
e
 

f
o
r
a
m
i
n
i
f
e
r
s

M
o
h
n
i
a
n
,
 
p
o
s
s
i
b
l
y
 
l
o
w
e
r
 

M
o
h
n
i
a
n
 
f
o
r
a
m
i
n
i
f
e
r
s
;
 

la
te
 
m
i
d
d
l
e
 
M
i
o
c
e
n
e
 
to

 
H
o
l
o
c
e
n
e
 
d
i
a
t
o
m
s

S
p
h
e
n
o
l
i
t
h
u
s
 
h
e
t
e
r
o
-
 

m
o
r
p
h
u
s
 
or
 
C
o
c
c
o
l
i
t
h
u
s
 

m
i
o
p
e
l
a
g
i
c
u
s
;
 
S
u
b
z
o
n
e
 
b,

 
D
e
n
t
i
c
u
l
a
 
l
a
u
t
a

Q
u
a
t
e
r
n
a
r
y
 m
o
l
l
u
s
k
s

Q
u
a
t
e
r
n
a
r
y
 m
o
l
l
u
s
k
s
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Sh
al
e,
 
si
lt
y,
 
d
i
a
t
o
m
a
c
e
o
u
s
;
 
a
n
d
 
si

lt
st

on
e,

 
t
u
f
f
a
c
e
o
u
s
,
 
cl

ay
ey

; 
5Y

6/
1 

to
 
N8

; 
la

mi
na

te
d,
 

lo
w 

d
e
n
s
i
t
y

Si
lt
st
on
e,
 
cl

ay
ey

, 
t
u
f
f
a
c
e
o
u
s
 
(g
la
ss
 
sh

ar
ds

),
 

p
h
o
s
p
h
o
r
i
t
i
c
(
?
)
 
st
re
ak
s,
 
d
i
a
t
o
m
a
c
e
o
u
s
 
in
 
pa

rt
; 

5Y
4/
1 

to
 
5Y

6/
1;

 
fr
ag
me
nt
s 

s
c
r
a
p
e
d
 
fr

om
 
co
re
 

b
a
r
r
e
l

Si
lt
st
on
e,
 
cl

ay
ey

, 
d
i
a
t
o
m
a
c
e
o
u
s
,
 
t
u
f
f
a
c
e
o
u
s
;
 

5Y
4/

1 
to
 
5Y
6/
1;
 
i
n
d
i
s
t
i
n
c
t
l
y
 
la
mi
na
te
d,
 

s
t
r
e
a
k
e
d
 
a
n
d
 
m
o
t
t
l
e
d
;
 
c
l
a
y
-
f
i
l
l
e
d
 
fr

ac
tu

re
s;
 

lo
w 

d
e
n
s
i
t
y

M
u
d
s
t
o
n
e
,
 
sa

nd
y,

 
c
a
l
c
a
r
e
o
u
s
,
 
v
o
l
c
a
n
i
c
l
a
s
t
i
c
 

in
 
pa
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6/
1;
 
f
r
a
g
m
e
n
t
s
 
s
c
r
a
p
e
d
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c
o
r
e
 

b
a
r
r
e
l

C
o
r
b
i
s
e
m
a
 
t
r
i
a
c
a
n
t
h
a
;
 

Su
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e 

b,
 
D
e
n
t
i
c
u
l
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l
a
u
t
a

L
a
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e
 
P
l
i
o
c
e
n
e
 
to
 
H
o
l
o
c
e
n
e
 

f
o
r
a
m
i
n
i
f
e
r
s
;
 
m
i
d
d
l
e
 
M
i
o

 

c
e
n
e
 
to
 
H
o
l
o
c
e
n
e
 
d
i
a
t
o
m
s

M
i
o
c
e
n
e
 
s
i
l
i
c
o
f
l
a
g
e
l
-
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o
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,
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b
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si
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f
o
r
a
m
i
n
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f
e
r
a
l
,
 
sh
el
ly
; 
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2;
 
a
b
u
n
d
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t
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n
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u
l
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w
e
l
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o
u
n
d
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d
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i
n
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r
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l
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d
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r
a
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n
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d
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r
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v
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e 

p
a
r
t
 
f
r
o
m
 
v
o
l
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c 
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d 

s
e
d
i
m
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n
t
a
r
y
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ck
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M
i
g
u
e
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la
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p
l
a
t
f
o
r
m
;
 
m
a
s
s
i
v
e
;
 
f
r
i
a
b
l
e
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e,
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y,

 
f
o
r
a
m
i
n
i
f
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r
a
l
;
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to
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o
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l
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c
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s
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r
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a
b
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e
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o
r
a
m
i
n
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f
e
r
a
l
,
 
p
u
m
i
c
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o
u
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2;
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p
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s
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e
,
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l
t
y
,
 
d
i
a
t
o
m
a
c
e
o
u
s
,
 
s
p
a
r
s
e
l
y
 
m
i
c
a

 

c
e
o
u
s
,
 
t
u
f
f
a
c
e
o
u
s
(
?
)
;
 
5
Y
6
/
1
 
a
n
d
 
N8
; 

l
a
m
i
n
a
t
e
d
;
 

l
o
w
 
d
e
n
s
i
t
y
;
 
t
h
i
n
,
 
s
i
l
t
y
,
 
v
e
r
y
 
f
i
n
e
-
g
r
a
i
n
e
d
 

s
a
n
d
s
t
o
n
e
 
l
a
y
e
r
s
 
in

 
m
i
d
d
l
e
 
of
 
c
o
r
e

S
i
l
t
s
t
o
n
e
,
 
c
l
a
y
e
y
 
to

 
s
a
n
d
y
,
 
s
p
a
r
s
e
l
y
 
m
i
c
a

 

c
e
o
u
s
 
p
e
b
b
l
y
;
 
5Y
4/
2;
 
c
o
m
m
o
n
 
w
e
l
l
-
r
o
u
n
d
e
d
 
t
o
 

s
u
b
a
n
g
u
l
a
r
 
v
o
l
c
a
n
i
c
 
(
a
n
d
e
s
i
t
i
c
?
)
 
a
n
d
 
m
e
t
a
-
 

m
o
r
p
h
i
c
 
r
o
c
k
 
f
r
a
g
m
e
n
t
s
 
as
 
l
a
r
g
e
 
a
s
 
1.

0 
cm
; 

p
r
e
s
u
m
a
b
l
y
 
d
e
r
i
v
e
d
 
l
a
r
g
e
l
y
 
f
r
o
m
 
v
o
l
c
a
n
i
c
 
a
n
d
 

s
e
d
i
m
e
n
t
a
r
y
 
r
o
c
k
s
 
o
n
 
Sa
n 
M
i
g
u
e
l
 
I
s
l
a
n
d
 
p
l
a
t

 

fo
rm

; 
m
a
s
s
i
v
e
;
 
f
r
i
a
b
l
e

S
i
l
t
s
t
o
n
e
,
 
c
l
a
y
e
y
 
to
 
s
a
n
d
y
,
 
f
o
r
a
m
i
n
i
f
e
r
a
l
,
 

s
p
a
r
s
e
l
y
 
m
i
c
a
c
e
o
u
s
;
 
1
0
Y
5
/
2
;
 
m
a
s
s
i
v
e
,
 
c
o
h
e
s
i
v
e

C
l
a
y
s
t
o
n
e
,
 
s
i
l
t
y
;
 
1
0
Y
R
4
/
2
;
 
p
i
e
c
e
s
 
s
c
r
a
p
e
d
 

f
r
o
m
 
c
o
r
e
 
b
a
r
r
e
l

S
a
n
d
s
t
o
n
e
,
 
v
e
r
y
 
f
i
n
e
 
to
 
f
i
n
e
 
g
r
a
i
n
e
d
,
 
s
i
l
t
y
,
 

f
o
r
a
m
i
n
i
f
e
r
a
l
;
 
1
0
Y
6
/
2
;
 
a
b
u
n
d
a
n
t
 
s
h
e
l
l
 
f
r
a
g

 

m
e
n
t
s
;
 
a
n
g
u
l
a
r
 
to
 
w
e
l
l
-
r
o
u
n
d
e
d
 
m
i
n
e
r
a
l
 
g
r
a
i
n
s
 

a
n
d
 
r
o
c
k
 
f
r
a
g
m
e
n
t
s
;
 
m
a
s
s
i
v
e
;
 
f
r
i
a
b
l
e

S
a
n
d
s
t
o
n
e
,
 
m
e
d
i
u
m
 
to
 
v
e
r
y
 
c
o
a
r
s
e
 
g
r
a
i
n
e
d
,
 

s
i
l
t
y
,
 
p
e
b
b
l
y
 
in
 
p
a
r
t
;
 
1
0
Y
5
/
2
;
 
a
b
u
n
d
a
n
t
 

m
o
l
l
u
s
k
 
s
h
e
l
l
s
 
a
n
d
 
a
n
g
u
l
a
r
 
t
o
 
w
e
l
l
-
r
o
u
n
d
e
d
 

g
r
a
n
u
l
e
s
 
a
n
d
 
p
e
b
b
l
e
s
 
o
f
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o
l
c
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n
i
c
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o
c
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a
n
d
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o
u
n
d
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c
k
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r
a
g
m
e
n
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s
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e
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v
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d
 
f
r
o
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e
d
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e
n

 

t
a
r
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r
o
c
k
s
 
o
n
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M
i
g
u
e
l
 
I
s
l
a
n
d
 
p
l
a
t
f
o
r
m
;
 

m
a
s
s
i
v
e
;
 
f
r
i
a
b
l
e

S
a
n
d
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n
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,
 
v
e
r
y
 
f
i
n
e
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r
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n
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,
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i
l
t
y
,
 
f
o
r
a
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i
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ra

l;
 
5
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;
 
m
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v
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r
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a
b
l
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u
d
s
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o
n
e
,
 
s
i
l
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,
 
h
i
g
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l
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i
c
a
c
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u
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;
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y
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in
di

s
 

t
i
n
c
t
l
y
 
la
mi
na
te
d;
 
l
o
w
 
d
e
n
s
i
t
y

Cl
ay
st
on
e,
 
si

lt
y;

 
a
n
d
 
s
i
l
t
s
t
o
n
e
,
 
cl
ay
ey
, 

di
a-
 

t
o
m
a
c
e
o
u
s
;
 
m
i
c
a
c
e
o
u
s
,
 
p
h
o
s
p
h
o
r
i
t
i
c
 
(s
tr
ea
ks
, 

bl
eb

s)
; 

5Y
6/

1 
to
 
5Y

8/
1;

 
l
a
m
i
n
a
t
e
d
 
to
 
i
n
d
i
s

 

t
i
n
c
t
l
y
 
la
mi
na
te
d;
 
l
o
w
 
d
e
n
s
i
t
y

S
p
h
e
n
o
l
i
t
h
u
s
 
h
e
t
e
r
o
m
o
r
-
 

47
5 

ph
us

; 
Lu

is
ia

n,
 
p
r
o
b
a
b
l
y
 

lo
we

r,
 
f
o
r
a
m
i
n
i
f
e
r
s
;
 
Su
b-
 

zo
ne

 
a 

D
e
n
t
i
c
u
l
a
 
la
ut
a

D
i
s
c
o
a
s
t
e
r
 
e
x
i
l
i
s
 
or
 
Ca
t-
 

4
7
6
 

i
n
a
s
t
e
r
 
co
al
it
us
; 

u
p
p
e
r
 

L
u
i
s
i
a
n
 
or
 
l
o
w
e
r
 
M
o
h
n
i
a
n
,
 

B
o
l
i
v
i
n
a
 
m
o
d
e
l
o
e
n
s
i
s
;
 

Su
bz
on
e 

c,
 
D
e
n
t
i
c
u
l
a
 

h
u
s
t
e
d
t
i
i
-
D
.
 
l
a
u
t
a

3
3
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.9
' 

1
1
9
0
4
5
.9

1
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0

3
3

°3
0
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1
1

9
°4

5
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'

3
3

°3
1
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' 

1
1

9
°4

4
.9

'

3
3

°3
1

.7
' 

1
1

9
°4

4
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'

3
3

°3
2

.0
' 

1
1

9
°4

4
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'
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0

2
0
2

2
6

0
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Cl
ay
st
on
e,
 
si
lt
y 

a
n
d
 
s
i
l
t
s
t
o
n
e
,
 
cl

ay
ey

, 
m
i
c
a

 

ce
ou
s,
 
t
u
f
f
a
c
e
o
u
s
 
in

 
pa

rt
; 

5Y
4/

1 
to
 
5Y

8/
1;

 
la
mi
na
te
d;
 
l
o
w
 
de

ns
it

y;
 
0.
5 

cm
 
la

mi
na

e 
of
 

v
i
t
r
i
c
 
t
u
f
f
 
at
 
b
o
t
t
o
m
 
of
 
co
re
(N
8)
 
an
d 

12
 
to
 

14
 
cm
 
fr
om
 
b
o
t
t
o
m
 
of
 
c
o
r
e

Si
lt
st
on
e,
 
cl

ay
ey

, 
t
u
f
f
a
c
e
o
u
s
,
 
d
i
a
t
o
m
a
c
e
o
u
s
,
 

p
h
o
s
p
h
o
r
i
t
i
c
 
(b

le
bs

, 
st

re
ak

s)
; 

5Y
2/
1 

to
 
5Y
6/
1;
 

la
mi
na
te
d,
 
l
o
w
 
de
ns
it
y;
 
0.

9 
cm
 
la

mi
na

 
of
 

v
i
t
r
i
c
 
t
u
f
f
 
at
 
b
o
t
t
o
m
 
of

 
c
o
r
e
(
N
8
 
to
 
N6
)

M
u
d
s
t
o
n
e
,
 
si
lt
y,
 
s
p
a
r
s
e
l
y
 
g
l
a
u
c
o
n
i
t
i
c
 
a
n
d
 

p
h
o
s
p
h
o
r
i
t
i
c
(
?
)
,
 
d
i
a
t
o
m
a
c
e
o
u
s
;
 
5Y
4/
1;
 
fr
ag
 

m
e
n
t
s
 
s
c
r
a
p
e
d
 
fr

om
 
b
e
n
t
 
co

re
 
b
a
r
r
e
l

Si
lt
st
on
e,
 
cl

ay
ey

, 
s
p
a
r
s
e
l
y
 m
i
c
a
c
e
o
u
s
,
 
p
h
o
s

 

p
h
o
r
i
t
i
c
 
p
e
l
l
e
t
s
 
a
n
d
 
st

re
ak

s;
 
5Y

4/
1 

to
 
5Y

6/
1;

 
f
r
a
g
m
e
n
t
s
 
s
c
r
a
p
e
d
 
fr

om
 
c
o
r
e
 
b
a
r
r
e
l

Sa
nd

st
on

e,
 
fi
ne
 
to

 
m
e
d
i
u
m
 
gr
ai
ne
d,
 
cl
ay
ey
, 

f
o
r
a
m
i
n
i
f
e
r
a
l
,
 
sh

el
ly

; 
5Y

5/
1;

 
s
p
a
r
s
e
 
p
h
o
s

 

p
h
o
r
i
t
i
c
 
p
e
l
l
e
t
s
 
a
n
d
 
n
o
d
u
l
e
s
;
 
ra

re
 
g
l
a
u
c
o
n
i
t
e
 

p
e
l
l
e
t
s
;
 
r
a
r
e
 
m
i
n
e
r
a
l
 
gr
ai
ns
 
a
n
d
 
r
o
c
k
 
fr
ag
 

me
nt
s;
 
m
a
s
s
i
v
e
;
 
fr
ia
bl
e;
 
s
h
a
l
l
o
w
-
w
a
t
e
r
 
m
o
l
-
 

lu
sk
s 

an
d 

e
c
h
i
n
o
i
d
s
 
s
u
g
g
e
s
t
s
 
d
o
w
n
s
l
o
p
e
 
t
r
a
n
s
-
 

p
o
r
t

C
o
c
c
o
l
i
t
h
u
s
 
m
i
o
p
e
l
a
g
i
c
u
s
;
 

u
p
p
e
r
 
L
u
i
s
i
a
n
 
or
 
l
o
w
e
r
 

M
o
h
n
i
a
n
,
 
B
o
l
i
v
i
n
a
 

m
o
d
e
l
o
e
n
s
i
s
;
 
l
a
t
e
 
m
i
d
d
l
e
 

M
i
o
c
e
n
e
 
to
 
H
o
l
o
c
e
n
e
 
di

a
 

to
ms

D
i
s
c
o
a
s
t
e
r
 
v
a
r
i
a
b
i
l
i
s
,
 

up
pe

r(
?)

; 
u
p
p
e
r
 
M
o
h
n
i
a
n
 

fo
ra
mi
ni
fe
rs
; 

m
i
d
d
l
e
 
M
i
o

 

c
e
n
e
 
to
 
H
o
l
o
c
e
n
e
 
d
i
a
t
o
m
s

4
7
7

E
o
c
e
n
e
 
or
 
y
o
u
n
g
e
r
 
c
o
c
c
o
-
 

li
th

s;
 
u
p
p
e
r
 
M
o
h
n
i
a
n
 

f
o
r
a
m
i
n
i
f
e
r
s

Q
u
a
t
e
r
n
a
r
y
 m
o
l
l
u
s
k
s

4
7
8

4
7
9
A

4
8
0
A

4
8
1
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5
.3

'
6
4
5

3
3
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9
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1
1
9
°2
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3
1

4
0
8

S
a
n
d
s
t
o
n
e
,
 
s
i
l
t
y
 
to

 
p
e
b
b
l
y
;
 
5
Y
4
/
1
 
t
o
 
N6

; 
a
b
u
n
d
a
n
t
 
a
n
g
u
l
a
r
 
to

 
s
u
b
r
o
u
n
d
e
d
 
g
r
a
n
u
l
e
s
 
a
n
d
 

p
e
b
b
l
e
s
 
o
f
 
v
o
l
c
a
n
i
c
 
r
o
c
k
s
 
(
t
u
f
f
 
a
n
d
 
a
n
d
e
s
i
t
e
?
)
 

a
n
d
 
c
a
l
c
a
r
e
o
u
s
 
s
i
l
t
s
t
o
n
e
;
 
m
a
s
s
i
v
e
;
 
f
r
i
a
b
l
e

S
i
l
t
s
t
o
n
e
,
 
c
l
a
y
e
y
,
 
d
i
a
t
o
m
a
c
e
o
u
s
,
 
m
i
c
a
c
e
o
u
s
,
 

t
u
f
f
a
c
e
o
u
s
 
i
n
 
p
a
r
t
;
 
5
Y
4
/
1
 
t
o
 
5
Y
6
/
1
;
 
l
o
w
 

d
e
n
s
i
t
y
;
 
f
r
a
g
m
e
n
t
s
 
s
c
r
a
p
e
d
 
f
r
o
m
 
c
o
r
e
 
b
a
r
r
e
l

M
u
d
s
t
o
n
e
,
 
s
a
n
d
y
,
 
g
l
a
u
c
o
n
i
t
i
c
;
 
a
b
u
n
d
a
n
t
 
m
i
n
e
r
a
l
 

g
r
a
i
n
s
 
a
n
d
 
r
o
c
k
 
f
r
a
g
m
e
n
t
s
 
d
e
r
i
v
e
d
 
f
r
o
m
 
v
o
l
c
a
n

 

ic
 
r
o
c
k
s
;
 
f
r
a
g
m
e
n
t
s
 
s
c
r
a
p
e
d
 
f
r
o
m
 
c
o
r
e
 
b
a
r
r
e
l

M
u
d
s
t
o
n
e
,
 
s
a
n
d
y
,
 
g
l
a
u
c
o
n
i
t
i
c
 
(
p
e
l
l
e
t
a
l
)
,
 
f
o
r
a
-
 

m
i
n
i
f
e
r
a
l
;
 
5
G
Y
5
/
2
;
 
c
o
n
t
a
i
n
s
 
p
i
e
c
e
s
 
o
f
 
u
n
f
o
s
-
 

s
i
l
i
f
e
r
o
u
s
 
v
o
l
c
a
n
i
c
l
a
s
t
i
c
(
?
)
 
m
u
d
s
t
o
n
e
;
 

1
0
Y
R
4
/
2
;
 
f
r
a
g
m
e
n
t
s
 
s
c
r
a
p
e
d
 
f
r
o
m
 
c
o
r
e
 
b
a
r
r
e
l

M
u
d
s
t
o
n
e
,
 
s
a
n
d
y
 
to
 
p
e
b
b
l
y
,
 
g
l
a
u
c
o
n
i
t
i
c
 
(
p
e
l

 

l
e
t
a
l
)
,
 
p
h
o
s
p
h
o
r
i
t
i
c
 
(
p
e
l
l
e
t
a
l
,
n
o
d
u
l
a
r
)
;
 
a
n
g

 

u
l
a
r
 
to
 
w
e
l
l
-
r
o
u
n
d
e
d
 
p
e
b
b
l
e
s
 
a
n
d
 
g
r
a
n
u
l
e
s
 
o
f
 

p
o
r
p
h
y
r
i
t
i
c
 
a
n
d
e
s
i
t
e
(
?
)
,
 
d
a
c
i
t
e
(
?
)
,
 
q
u
a
r
t
z
 

s
c
h
i
s
t
,
 
g
l
a
u
c
o
p
h
a
n
e
 
s
c
h
i
s
t
,
 
o
t
h
e
r
 
s
c
h
i
s
t
o
s
e
 

r
o
c
k
s
,
 
a
n
d
 
s
p
a
r
s
e
 
d
i
o
r
i
t
i
c
 
r
o
c
k
s
 
as
 
l
a
r
g
e
 
as
 

2.
5 

cm
; 

m
a
s
s
i
v
e
;
 
c
o
h
e
s
i
v
e

S
a
n
d
s
t
o
n
e
,
 
f
i
n
e
 
to

 
m
e
d
i
u
m
 
g
r
a
i
n
e
d
,
 
c
l
a
y
e
y
,
 

f
o
r
a
m
i
n
i
f
e
r
a
l
,
 
s
h
e
l
l
y
;
 
5
G
Y
6
/
1
;
 
r
a
r
e
 
f
r
a
g
m
e
n
t
s
 

o
f
 
v
o
l
c
a
n
i
c
 
a
n
d
 
s
c
h
i
s
t
o
s
e
 
r
o
c
k
s
;
 
m
a
s
s
i
v
e
;
 

f
r
i
a
b
l
e
;
 
s
h
a
l
l
o
w
-
w
a
t
e
r
 
m
o
l
l
u
s
k
s
 
s
u
g
g
e
s
t
 
d
o
w
n
-
 

s
l
o
p
e
 
t
r
a
n
s
p
o
r
t

P
l
i
o
c
e
n
e
 
o
r
 
H
o
l
o
c
e
n
e
 

f
o
r
a
m
i
n
i
f
e
r
s

M
i
d
d
l
e
 
M
i
o
c
e
n
e
 
to
 
m
i
d
d
l
e
 

P
l
i
o
c
e
n
e
 
c
a
l
c
a
r
e
o
u
s
 
n
a
n
-
 

n
o
f
o
s
s
i
l
s
;
 
L
u
i
s
i
a
n
 
o
r
 

M
o
h
n
i
a
n
 
f
o
r
a
m
i
n
i
f
e
r
s
;
 

l
a
t
e
 
M
i
o
c
e
n
e
 
t
o
 
H
o
l
o
c
e
n
e
 

d
i
a
t
o
m
s

Q
u
a
t
e
r
n
a
r
y
(
?
)

Q
u
a
t
e
r
n
a
r
y
(
?
)

4
8
2

4
8
3

4
8
4

4
8
5

4
8
6

Q
u
a
t
e
r
n
a
r
y
 
m
o
l
l
u
s
k
s

4
8
8

7
3
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S
a
n
d
s
t
o
n
e
,
 
f
i
n
e
 
t
o
 
c
o
a
r
s
e
 
g
r
a
i
n
e
d
,
 
s
i
l
t
y
,
 
v
o
l
-
 

c
a
n
i
c
l
a
s
t
i
c
,
 
s
h
e
l
l
y
;
 
5
G
Y
4
/
1
;
 
p
r
e
d
o
m
i
n
a
n
t
l
y
 

a
n
g
u
l
a
r
 
f
r
a
g
m
e
n
t
s
 
o
f
 
b
a
s
a
l
t
i
c
(
?
)
 
a
n
d
 
a
n
d
e
s
i
t
i
c
 

(?
) 

r
o
c
k
s
;
 
m
a
s
s
i
v
e
;
 
f
r
i
a
b
l
e

S
a
n
d
s
t
o
n
e
,
 
f
i
n
e
 
to
 
m
e
d
i
u
m
 
g
r
a
i
n
e
d
,
 
s
i
l
t
y
,
 
v
o
l
-
 

c
a
n
i
c
l
a
s
t
i
c
;
 
N6

; 
m
a
s
s
i
v
e
;
 
f
r
i
a
b
l
e

Q
u
a
t
e
r
n
a
r
y
 
m
o
l
l
u
s
k
s

4
8
9

Q
u
a
t
e
r
n
a
r
y
 
m
o
l
l
u
s
k
s
,
 

e
c
h
i
n
o
i
d
s

49
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